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The S.S. Europa The fire in the S.S. Europa, which occurred March 26, 
Fire. at Hamburg, when the vessel was nearly completed, is 

described on another page of this QuARTERLY. This fire 
is of interest not only because it is the largest fire thus far reported this year, 
but also from a number of other angles. The vessel was considered the last 
word in passenger ship design, and when completed would, like the Leviathan 
(see QUARTERLY, Vol. 17, No. 2, page 135), have been presumably so sub- 
divided and protected as to make the possibility of any major fire exceedingly 
remote. The fire occurred, however, when the work was nearing completion, 
but before the fire protective equipment had been installed. There is here a 
very close parallel between this and several recent large loss fires in buildings 
in course of construction. It seems probable that this fire in the Europa, as in 
the case of buildings, may lead to a change in construction practices, involving 
the use of a minimum amount of combustible material and installing fire pro- 
tection equipment at an earlier stage in the construction. 

No accurate estimates are available as to the amount of the damage 
resulting from the Europa fire. The entire ship was censervatively valued at 
$15,000,000. No figures of the actual direct loss of this fire have been 
reported, but it will probably be in the neighborhood of two or three million 
dollars. The indirect losses are of far more importance to the steamship line 
for which the Europa was being built than is the direct loss. This vessel had 
been scheduled to go into service for the 1929 tourist season. The fire means 
a delay until the season of 1930. The steamship company had sold tickets 
for passage on the vessel amounting to several million dollars; this passage 
money had to be refunded after the fire. This vessel is expected to make one 
round trip every three weeks, each round trip yielding a gross revenue of over 
one million dollars. The loss of this income is another factor in the indirect 
loss. The completion of the vessel being delayed practically a year, the 
interest on the amount already invested is a heavy item. The loss of good 
will cannot be measured in dollars and cents, but it is recognized by the steam- 
ship company as another important item in the loss. All together it appears 
that the indirect loss is many times that of the direct fire damage. 
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Should Cleanliness If it be true that cleanliness is next to godliness, theft 
Induce Theft? committed in pursuit of it should be held a venial sin, 

—which observation is suggested by the inquiry of a 
member as to the possibility of coloring fire extinguisher liquid (carbon 
tetrachloride) to overcome the loss encountered by the pilfering of the fluid by 
employees using it as a cleaning agent. To the underwriter, at least, the color- 
ing of an extinguisher liquid by means of a dye is a practice he would not 
ordinarily recommend, since there might be some question as to the effect of 
the liquid when thrown on fabrics or materials which might be discolored and 
hence introduce the question of supplementary damage after the fire. As to 
the efficiency of this device, it would not seem as if such a dye in the minute 
quantities necessary to accomplish the desired purpose would be a factor 
either in modifying the extinguishing stream or attacking any parts of the 
extinguisher. Laboratory experiment might determine these points. 

* * * * * 


Neglected Fire The growing recognition of the value of main- 
Department Connections. taining standpipe connections for fire department 

use has led to a campaign by one of our large city 
bureau members to check up all fire department connections to automatic 
sprinkler equipments and standpipe and hose systems to make sure of their 
proper operative condition. The inspectors making this survey report all cases 
of missing Siamese caps. The owner or agent is given fifteen days in which to 
dismantle, in the presence of a representative of the bureau, all neglected pipe 
systems between the Siamese head and the check valve of the system for the 
removal of all foreign material. If this dismantling process is not witnessed by 
a bureau engineer, arrangements are required to be made for a water-flow test 
through the Siamese outlet so that a clear passageway available for use by the 
city fire department is assured. Interesting reports of conditions encountered 
in this inspection include one equipment from which both caps of the Siamese 
connection for a system of automatic sprinklers were missing, with evidence 
of foreign material in the outlets. The piping system was dismantled, and a 
flashlight battery, a spiral birdcage spring about 18 inches long, numerous 
stones, considerable sawdust and straw were cleared from the pipe. The 
system was then reconnected and new caps supplied. The bureau carrying on 
this inspection campaign emphasizes the importance of this item by a ruling 
that if the owner or agent fails to effect corrections within a reasonable time 
the premises will be rerated in view of the continuance of the defect. 

It has been long maintained by the N.F.P.A. that such connections are a 
logical part of a city’s fire extinguishing equipment to be regularly inspected 
and kept in condition by the fire department. Where, however, the fire depart- 
ments are still indifferent to their value, the activity of the underwriters in this 
matter is to be warmly commended. 
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The Power Station WJAR of Providence invited our member, Captain 
of Radio. C. H. Roberts of the Providence Fire Prevention Bureau, to 

give a short radio talk on May 28. Just prior to the radio talk 
Captain Roberts was chatting with his inspectors, who told of finding a num- 
ber of Christmas trees in the basements of stores and dwellings within the 
previous few days. In the course of his talk the captain referred to this as an 
example of carelessness, explaining the fire hazard of these old dry trees kept 
for such a long period after the Christmas holidays. 

The day following, the superintendent of the Providence public incine- 
rator told the captain that between sixty and seventy old Christmas trees had 
been received in the rubbish collection that day. 

It is seldom that there is available any such positive evidence of imme- 
diate results from radio fire prevention talks, but this incident serves to 
demonstrate the value of the radio as a means of public education in fire 
prevention. 

* * * * * 

Court Decisions on Common law has long since established the principle 
Liability for Fire. that those responsible for fires are legally liable for 

resulting damage, but this principle has been applied 
in the past only to a limited extent. An unenlightened public opinion has 
been inclined to place fires in the class of “‘Acts of God” and has not supported 
the principle of personal liability for preventable fire except in the more 
obvious and glaring cases. With an increasing fire consciousness on the part 
of the general public, there seems to be a gradual trend towards a more strict 
legal application of the doctrine of fire liability which the N.F.P.A. has long 
advocated as a potent influence for the reduction of the fire waste. This is 
reflected in two recent Massachusetts cases, one in Lynn and the other in 
Boston. Following the Preble Box Toe Co. fire in Lynn on Nov. 8, 1928 (see 
QuaRTERLY, January, 1929, Vol. 22, No. 3, page 289), in which twenty lives 
were lost, the company has been indicted for storing flammable liquids con- 
trary to law. Damage suits will probably follow against the company by the 
families of those killed, some of whom were not employees and consequently 
not subject to the operation of the Workmen’s Compensation law. The indict- 
ment of the corporation, rather than any individuals, means that no penalty 
beyond fines can be applied and no personal responsibility is established; the 
case is nevertheless of interest as indicating the trend in such matters. 

In January, 1925 (see QUARTERLY, Vol. 18, No. 3, page 223), an employee 
of a Boston brush manufacturing concern obtained from the Famous Players- 
Lasky motion picture film exchange a quantity of scrap film. The manage- 
ment of the film exchange, thoroughly cognizant of the hazard of nitro- 
cellulose film, had proper rules relative to the disposition of scrap film. The 
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brush manufacturer had been obtaining film from another exchange, and when 
his employee came to the Famous Players-Lasky exchange it was assumed 
that proper precautions would be observed, and it was reported that the em- 
ployees of the exchange did not notice that the scrap film was taken away in a 
burlap bag instead of a proper container as specified by law. This bag was car- 
ried through the Boston subway, and was placed in contact with a car heater. 
Fortunately no one was killed in the resulting fire and panic, but many were 
injured and eighty odd damage suits were brought by passengers. These suits 
suffered the usual delays, and the matter was not finally determined until 
June, 1929, when the Massachusetts Supreme Court found the Famous 
Players-Lasky Corporation liable. This case is of particular interest as estab- 
lishing the legal responsibility of the user of a hazardous material for its 
proper handling and safe disposal, even after it has passed from his ownership 
and possession. 


FEARFUL! 


> 


—New Orleans Times-Picayune. 
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Meetings of Executive Committee. 
Memphis, May 13, 1929. 


Members Present. 


Albert T. Bell, Atlantic City, Chairman 

F. C. Jordan, Indianapolis, President 

Dana Pierce, Chicago, Past President 

Franklin H. Wentworth, Managing Director 
Eugene Arms, Chicago S. D. McComb, New York 
W. H. Blood, Jr., Boston H. L. Miner, Wilmington, Del. 
George W. Elliott, Philadelphia S. L. Nicholson, New York 
W. F. Hickey, New Haven J. S. Trump, Philadelphia 
C. T. Ingalls, Oklahoma City 


Former Executive Clarence Heller of San Francisco was present by invitation. 
Business Transacted. 
The report of the chairman to the annual meeting was approved. 
The report of the treasurer was approved. 


A motion to approve the presentation of the name of past president H. O. 
Lacount to the annual meeting for election to honorary membership was 


unanimously adopted. 
It was voted to hold the summer meeting of the committee in Philadel- 
phia, Thursday, June 20th. 


Philadelphia, June 20, 1929. 
Members Present. 

Albert T. Bell, Atlantic City, Chairman 

F. C. Jordan, Indianapolis, President 

F. T. Moses, Providence, Vice-President 

Franklin H. Wentworth, Boston, Managing Director 
W. H. Blood, Jr., Boston George F. Lewis, Toronto 
Eugene Chrystal, Rochester H. L. Miner, Wilmington 
George W. Elliott, Philadelphia S. L. Nicholson, New York 
W. F. Hickey, New Haven C. W. Pierce, New York 
C. T. Ingalls, Oklahoma City J. S. Trump, Philadelphia 
A. R. Small, Chairman of the Electrical Committee, was present by invitation. 

Business Transacted. 

It was voted to hold the 34th annual meeting at Atlantic City during the 
week of May 12, 1930, and that the usual Program Committee, consisting of 
the President, Managing Director, and Chairman of the Executive Com- 
mittee, be appointed. 

It was voted to recommend to the next Executive Committee that 
Toronto be favorably considered as the place of the 35th annual meeting 
(1931). 
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The Program Committee was requested to consider extending the period 
of the annual meeting and amending the routine of presenting technical reports, 
and to report thereon to the Executives at their midwinter meeting. 


The budget submitted by the Treasurer was amended and approved. 


A committee consisting of President Jordan, Vice-President Moses and 
Managing Director Wentworth was appointed to consider and report to the 
Executives on the feasibility of changing the QuaRTERLY to a monthly journal 
and merging the News Letter therein. 


Eugene Chrystal and George W. Elliott were selected to complete the 
Nominating Committee for 1930. 


A committee consisting of C. W. Pierce, Eugene Chrystal and S. L. 
Nicholson was appointed to investigate the subject of the adoption of building 
codes and fire prevention regulations by reference or through enabling acts, 
and report recommendations for procedure to the Executives for review and 
reference to the Committee on Laws and Ordinances. 


The report of the special committee of the Executive Committee on the 
Reorganization of the Electrical Committee N.F.P.A. was amended and 
adopted to the following effect: 


(a) That the Electrical Committee consist of 41 members and that the present per- 
sonnel thereof be revised to accredit representation of interest as recommended in the 
report. 

(b) That the Electrical Committee be requested to appoint a subcommittee to be 
known as the correlating committee, consisting of the chairman of the Electrical Com- 
mittee as chairman and the chairmen of the respective article committees, and that this 
committee be instructed to correlate and edit the final draft of the code in accordance with 
the action of the Electrical Committee meeting and submit it for approval by letter ballot 
to the Electrical Committee, all votes to be returned within thirty days and 667;% of the 
votes to be considered as the act of the committee; any member not filing his vote within 
thirty days to be recorded as voting in the affirmative. 

(c) That the radio and signaling system rules (Articles 37 and 60 respectively) be 
omitted from the National Electrical Code and provisions in respect thereof be embodied 
in other publications. 


The Managing Director was requested to canvass the Fire Protection 
Group of the American Standards Association to secure nomination of a group 
representative upon the Board of Directors of that body and to recommend his 
election thereto. 


The Managing Director was requested to proceed with the incorporation 
of the Association. 


Lightning. Technical Committee Affairs. 


The Executive Office was authorized to publish the report of the Com- 
mittee on Protection Against Lightning, incorporating certain changes recom- 
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mended by the committee and explaining the status of the report by the fol- 
lowing note printed prominently: 


“This pamphlet is based upon Parts I and II of the Lightning Safety Code as pub- 
lished by the U. S. Bureau of Standards and approved as American Standard by the 
American Standards Association, April 4, 1929; and is identical therewith except for edi- 
torial and other minor differences. These differences represent changes recommended by 
the N.F.P.A. Committee on Protection Against Lightning subsequent to the publication of 
the A.S.A. Code. They have been referred to the A.'S.A. Committee for consideration prior 
to the next edition of the A.S.A. Code. This pamphlet is subject to further change in a 
subsequent edition after joint consideration by the N.F.P.A. and A.S.A. Committees.” 


Fire Pumps. 
The committee voted approval of the following revisions in report of 
Committee on Fire Pumps: 


Introduction 3. 

Revise to read as follows: 

“When a motor-driven centrifugal pump constitutes the sole sprinkler supply, it shall 
in all cases be provided with full supervisory service from an approved central station 
system or from an approved proprietary system or their substantial equivalent, including 
starting, stopping and special test features.” 


Article 2. 

Revise the second sentence of the Note to read as follows: 

“By proper predetermined pressures for each pump it will be possible to get the capac- 
ity of either pump at its rated pressure, or when running both in series the capacity of one 
pump at a much higher pressure, or when running in parallel secure the added capacities of 
the two pumps against some pressure which may be the average of the two.” 


Article 14 (a). 

Revise to read as follows: 

“Pumps driven by adjustable-speed prime movers, such as steam turbines or gasoline 
engines, shall be equipped with an approved relief valve. Where pumps are driven by 
constant-speed motors, the relief valve may be omitted unless the shut-off pressure plus the 
inlet pressure exceeds 150 lbs., in which case the inspection department may require a relief 
valve. When pumps’ furnish supply to standpipe systems only, a relief valve will not 
under most circumstances be needed.” 


Article 19 (a). 

Revise to read as follows: 

“Centrifugal pumps should be so located that they will be safe from falling floors or 
machinery, fire or flood that might damage the pump or electrical apparatus or drive away 
the operator.” 

This requirement may be modified where automatic pumps supply automatic sprin- 
klers only. 


Article 22 (e). 

Revise Fig. 8 to show four instead of three O. S. & Y. valves. 
Article 25 (b) (1). 

Revise the last sentence of the third paragraph to read as follows: 


“A connection between fire pump and tank is recommended to permit of filling tank 
at close of any test.” 





12 MEETINGS OF EXECUTIVE COMMITTEE. 


Article 31 (a), and similarly old Article 36 (a). 

Revise to read as follows: 

“Switch—A single throw or double-throw quick-break, knife switch shall be provided, 
having one pole for each wire in the supply circuit, or circuits. The rating of the switch 
shall be at least 115 per cent of the rated full load motor current.” 

Article 31 (b) (1), and similarly Article 36 (b) (2). 
Delete the words “and one over current unit” from the first sentence. 


Article 36 (e) (3). 
Revise the second sentence to read as follows: 
“If a watt hour meter is required it may be mounted separately.” 


Article 33 (a). 

Revise to read as follows: 

“Controllers when not so located as to be free from injury by water escaping from the 
pump or connections shall be enclosed in a suitable, ventilated, splashproof enclosing 
cabinet with hinged doors of the same material as the cabinet and having a swinging radius 
of not more than 24 inches. This enclosure shall be furnished by the builder of the con- 
trol equipment.” 


Manual Type Voltages Above 600. 

Revise as follows: 

“Voltages above 600 are not recommended for fire pump motors, in general, but where, 
due to local conditions, it is advisable to use a higher voltage, the preceding rules shall be 
complied with, except as modified herein: 


New 35. Switch. 

“The switch required by Article 31 shall be an oil immersed circuit breaker having one 
pole for each wire in the supply circuit. This oil circuit breaker will also serve as the 
circuit breaker required by Article 31. 

“Disconnectors shall be provided as part of the installation separate from the con- 
troller to facilitate adjustment and repair of the controller.” 


Article 38 (b). 

Revise to read as follows: 

“Except where a special ruling is made by the authority having jurisdiction, the con- 
trolling equipment shall be enclosed in a suitable ventilated, splash-proof enclosing cabinet 
with hinged doors of the same material as the cabinet and having a swinging radius of not 
more than 24 inches. This enclosure shall be furnished by the builder of the control 
equipment.” 

Revisions in Regulations for Steam Turbines Driving Centrifugal Fire Pumps. 
(Refer to N.F.P.A. Proceedings 1923, pages 140 and 141.) 


108. Power.—Add the following: Under these conditions the steam consumption shall 
not exceed 75 lbs. per horse power hour. 


109. Speed.—Add the following to Subsection (d): and set at a speed 20 per cent 
higher than rated speed. 


110. Rotor.—Omit subsection (b) and change (a) to read: The rotor of the turbine 
shall be a forging of either steel or bronze and be tested at the shop at a speed 40 per cent 
above the rated speed. 
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112. Bed Plate and Bearings: Change (a) to read: The pump and steam turbine 
shall be connected together as one substantial unit, either by a cast-iron bed plate, or other 
equivalent means. 

Add a subsection (c) as follows: Bearings shall be equal in design and construction to 
the best practice in this class of machinery. 

113. Casing and Other Parts. Change (a) to read: There shall be provided a 114- 
inch pop safety valve, etc. 

Add to (c) the following: or a suitable metal to withstand this degree of superheat. 


Flammable Liquids Ordinance. 

On recommendation of the Committee on Laws and Ordinances, the fol- 
lowing proposed editorial changes in the Flammable Liquids Ordinance were 
authorized: 


Section 46. (Fourth Paragraph) Substitute the following: 
Maximum Capacity of Tanks for Underground Storage. 
Location Maximum Allowable Storage 
If top of tank is above the Class I, II, and III Class III 


lowest floor, basement, cellar Under 100° F. Above 100° F. 
or part of any building which is Flash Point Flash Point 


(a) less than 10 feet away 550 gallons 50,000 gallons 

(b) 10 feet to 20 feet away 2,000 gallons 75,000 gallons 

(c) 20 feet to 25 feet away 5,000 gallons 100,C00 gallons 

(d) 25 feet to 30 feet away 15,000 gallons 150,000 gallons 

(e) 30 feet to 40 feet away 20,000 gallons 200,000 gallons 

(f) 40 feet to 50 feet away 50,000 gallons 500,000 gallons 

(g) more than 50 feet away Unlimited Unlimited 
Section 50. (Third Paragraph) Substitute the following: 

“Tanks shall be constructed of open-hearth steel or wrought iron. No ‘Seconds’ may 
be used. All material lighter than No. 7 U. S. Standard Gauge shall be galvanized.” 


Section Changes. 
Chamber of Commerce and Safety Council Section. 
The following officers were elected: 


Chairman: George W. Elliott, General Secretary, Philadelphia Chamber 
of Commerce. 


Vice-Chairman: Harry L. Shearer, Secretary, Fire Prevention Committee, 
Detroit Board of Commerce. 


Secretary: Fremont Chester, Secretary, Fire Prevention Committee, 
Rochester Chamber of Commerce. 


Fire Marshals Section. 
Chairman: R. J. Gregory, Fire Marshal of Louisiana. 
Vice-Chairman: John Strohm, Fire Marshal.of Iowa. 
Vice-Chairman: Geo. F. Lewis, Deputy Fire Marshal of Ontario. 
Vice-Chairman: Gabriel Goldwater, Fire Marshal of Detroit. 
Secretary: Charles V. Lane, Fire Marshal of Michigan. 
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Committee Changes. 

The list of changes in technical N.F.P.A. committees and sectional com- 
mittees of the A.S.A. submitted by the Executive Office was approved and 
authorization given for other changes, now the subject of Executive Office 
correspondence. All such additions or revisions will appear in the rosters of 
committees printed in the forthcoming Year Book (1929). 


HOW MANY THIS YEAR? - - -. = By Carl Rose 


—Boston Herald. 
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Friends Hospital. 
By Robert S. Moulton, 
Technical Secretary, N.F.P.A. 

Friends Hospital for mental and nervous diseases at Frankford, Phila- 
delphia, was established in 1813, and, with additions erected from time 
to time, constitutes a group of buildings of varying ages of a construction 
more or less susceptible to ready ignition and rapid spread of fire. The entire 
institution, however, has been provided with a system of fire protection cal- 
culated to reduce to the minimum the life hazard from fire, and which reflects 
the greatest credit upon the management. This fire protection consists prin- 
cipally of an automatic sprinkler system. Automatic sprinklers have been 
shown by experience to be of utmost value in safeguarding life from fire, as 
well as in minimizing property damage. Records of the National Fire Protec- 
tion Association show that no loss of life by fire has ever occurred in a 
hospital or institution building equipped with a complete automatic sprinkler 
system. Through such a system, properly installed and maintained, old build- 
ings may be made substantially the equivalent from a life safety standpoint 
of the modern structure. 

The situation at the Friends Hospital presents a most striking contrast 
to the great majority of hospitals and institutions throughout the United Stztes 
and Canada, where it is the exception for the management to show any real 
appreciation of the fire hazard or responsibility for fire safety, and where such 
improved construction and fire protection as are found appear to result largely 
from legal requirements or considerations of possible savings in fire insurance 
premiums. Perhaps few managements would positively disclaim responsibility 
for an interest in fire safety, but no other conclusion can be drawn from the 
statistics that show an average of more than one hospital and institution fire 
every day in the United States, and from the fire record of hospitals and 
institutions published in the January, 1929, QUARTERLY (Volume 22, No. 3, 
page 296), which indicated a loss of 227 lives in 184 fires since 1915, not 
including the Cleveland Clinic fire of May, 1929, in which 126 lives were lost. 

The equipment of the Friends Hospital for fire safety is largely the result 
of the influence of an N.F.P.A. member with some of the board of managers. 
It was recognized that this group of old buildings, some of them dating back 
to 1813, involved a severe fire hazard which might menace the lives of the 
patients. The management of the hospital quickly appreciated the hazard. 
They at once sought expert assistance and employed a fire protection engineer 
to make a complete survey of the property and recommend fire protection 
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rae — Sh a «i 
Northwest wing of Main Building. Barred windows make interior fire protec- 
tion doubly important. 
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measures. This was done and the survey indicated a necessary expenditure of 
approximately $75,000. As is so frequently the case with hospitals and institu- 
tions, funds even for regular maintenance and operation are obtained with 
difficulty, and this extra item of $75,000 presented an obstacle which might 
have discouraged an ordinary board of directors. Not so in this case, however. 
A plan for the installation of fire protection equipment was laid out covering 
a period of three years, so as to distribute the expense. As the plans developed 
the management realized more and more keenly the possible fire danger end 
was not willing to countenance any delay in the installation of fire protection 
equipment. The plan was changed to call for immediate installation of the 
new equipment, although to do so it was necessary to borrow the larger part 
of the funds. The work at once went forward and was nearly completed at 
the time of the survey of the property made in June, 1929. The 1929 annual 
report of the board of managers of the institution modestly refers to these 
improvements in the following paragraph: 

“The survey of our buildings as a fire risk, referred to in the last report, 
was made, with the result that two tanks with force pump were installed with 
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sprinkler system in the principal parts of buildings used by patients. Also a 
number of partitions have been replaced with a more approved fire-resistant 
material.” 

The Attitude of the Management. 

Perhaps even more important than the physical improvements made is 
the attitude noted throughout the institution on fire hazards and fire preven- 
tion. The superintendent, while looking with satisfaction upon the improve- 
ments made, does not rest in any sense of security that he need have no 
further responsibilities. Scrupulous attention is given to housekeeping, and 
various additional improvements are indicated which the management desires 
to make to still further increase the fire safety at the earliest opportunity. A 
single detail will serve to indicate the general attitude. In certain portions of 
the basement of the main building are fire doors in the walls, dividing the 
structure into separate parts. These doors are arranged to close automatically 
in case of fire. Realizing, however, that the best of mechanical devices may 
sometimes fail, these fire doors (though provided with automatic closing 
mechanism) are kept regularly shut at night and at all times when they are 
not necessarily open to meet operating conditions. 

The Friends Hospital is set in spacious grounds, as is indicated by the 
plan and the view of the Main Building, the central portion of which is the 
oldest structure in the group, and gives an idea of the general character of 
the construction. The aforementioned survey indicated, as is usual in the case 


of old hospital or institution buildings, that the most effective general fire 
safety measure would be the installation of automatic sprinklers, particularly 
to protect the basements, kitchens and working portions where there was like- 
lihood of the start of fire. In addition to this, certain subdivision of the build- 
ings was called for in the form of fire doors, fire-resistive partitions, etc.; this, 
however, being a relatively minor part of the program. 


The Exit Problem. 

The exit arrangements in an institution of this character present a diffi- 
cult problem, as the mental condition of some of the patients is such that 
the doors must be kept locked and the windows barred. Even with most 
ample exit facilities, getting the patients out safely in time of fire or panic 
might involve serious difficulty in an institution of this character, and the 
main emphasis must therefore be placed upon the avoidance of the spread of 
fire or extinguishment in incipiency of any fire which may occur. The Friends 
Hospital buildings were already fairly well provided with stairways, and 
beyond the fire doors and partitions already mentioned, it was not felt feasible 
to make any major changes in exit facilities or undertake any extensive 
modifications of the structure. 
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All of this fire protection program was instituted from the primary view- 
point of life safety, the preservation of property values being entirely a 
secondary consideration. Saving in insurance premium, which all too often 
constitutes the sole motive for the installation of fire protection features, did 
not enter as a factor in the consideration of this program. As a matter of fact 
there may be some saving in insurance premiums owing to the automatic 
sprinklers installed, but this saving is small and did not influence in any way 
the decision of the management. 


The Automatic Sprinkler Installation. 

The installation of automatic sprinklers for the protection of this property 
did not prove to be a simple matter. The public supply in the street mains did 
not give sufficient pressure and volume to be considered satisfactory for an 
automatic sprinkler equipment designed to safeguard the lives of two hundred 
patients and approximately an equal number of employees. The water supply 
recommended by the survey and installed consists of a 50,000-gallon gravity 
tank on a one hundred foot tower, a steam fire pump of 1000 gallons per 
minute capacity, and a suction reservoir of 100,000 gallons. Two 6-inch con- 
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Left: The fire pump in the power house. Steam pressure is constantly main- 
tained for this pump, which can take suction either from the public mains or from 
a 100,000-gallon suction reservoir. 

Right: This 50,000-gallon tank on a 100 ft. tower was erected to provide a 
reliable gravity water supply for automatic sprinklers. 





FRIENDS HOSPITAL. 


Corridor protected by automatic sprinklers. 


nections from the street mains were already in place, so no further connections 
to public mains were called for. A great deal of additional 8-inch and 6-inch 
pipe was installed on the property in order to furnish the supply for the 
sprinklers in the several buildings and provide for hydrants appropriately dis- 
tributed around the property. 

Automatic sprinkler heads are installed throughout basements and attics, 
in corridors and stairways, and in kitchens, shops and other locations where 
there is felt to be a potential fire hazard. The private rooms of the patients 
are not sprinklered, as smoking in the rooms is prohibited and it is felt that 
there is little likelihood of fire starting in these rooms. While it is recognized 
that fire might so start, the corridor and stairway sprinkler system and other 
precautions taken are felt to be fully adequate to assure the life safety of the 
patients. In the nurses’ home and one or two other buildings not occupied by 
patients, sprinklers are provided in the basement, but not elsewhere, the feel- 
ing being that when the attic is similarly protected the principal points of fire 





FRIENDS HOSPITAL. 


Employees’ quarters on top floor of Main Building. Note sprinkler pipes near 
ceiling. 


Basketry room. The combustible material used here makes fire protection 
measures of particular importance. 
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hazard will be covered. A system of tunnels connects the various buildings, 
these tunnels being used for pipes and operating communication. These 
tunnels are likewise protected at critical points. The whole purpose of the 
sprinkler installation has been to provide for the life safety, and on this 
account it has been possible to omit sprinklers from considerable portions of 
the building where they are not felt necessary from a life safety standpoint. 
This has resulted in a material reduction in expense from that required for a 
complete installation. 


Additional Points of Hazard Protected. 

As the work of installation has progressed, the wide-awake management 
discovered several additional points where sprinklers are desirable, although 
not indicated as essential in the originai survey. Such points have all been 
protected as the work progressed. For example, sprinklers are installed at the 
top of elevator shafts and clothes chutes, points not mentioned in the original 
survey. Likewise one of the basements (with fire-resistive floor construction 
above) was not used and accordingly sprinklers were not recommended there. 
‘As the work progressed, however, the superintendent realized that this partic- 
ular basement would be an ideal storage space and that it might be so used at 
some future time; a future hazard was anticipated, so sprinklers were installed. 


Left: Kitchen in basement of main building. All rooms such as this, where 
fires are likely, are protected by sprinklers. 

Right: A potential hazard guarded by automatic sprinklers. This oil storage 
is isolated where fire could cause no direct exposure of patients; the sprinklers 
furnish an additional safeguard. 
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Metal and wired glass partition between center section and wings of Main 
Building. These partitions are designed to prevent spread of fire or smoke, pro- 
tect stairways and furnish “horizontal exits.” 


The entire remodeling of the old electric wiring system has been author- 
ized by the managers, and this work is to be started at once. An important 
potential fire hazard will thus be eliminated. 

In addition to the sprinkler installation the program covered primarily 
the strengthening of the vertical and horizontal cut-offs to prevent the spread 
of fire. The main building, which had originally constituted a single fire area, 
was subdivided by appropriate partitions and fire doors which furnish “hori- 
zontal exits” from all three sections. Dumb-waiter shafts, laundry chutes, etc., 
throughout the buildings have been protected, in most cases having been lined 
with metal and provided with fire doors at each floor. Refuse is kept in metal 
containers and removed from the building at frequent intervals. The base- 
ments are uniformly clean and free from accumulations of combustible 
material. 
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A typical basement view. No fire-breeding accumulation of rubbish or old 
furniture. Note bottom of dumb waiter shaft, equipped with fire door and lined 
with metal so that it cannot serve as flue to spread fire. Sprinkler valve in corner. 


In addition to the automatic 
sprinkler protection equipment the 
usual standpipe and hose equip- 
ment is provided throughout the 
building, also fire extinguishers ap- 
propriately distributed. For use on 
the outside hydrants, a thousand 
feet of hose is kept at each of three 
accessible locations. 

The management realizes that 
fire protection equipment alone 
should not be the sole reliance for 
fire safety, and knows that proper 
organization and training of per- 
sonnel are necessary to assure the 
effective handling of fire emergen- 
cies. The operating personnel has 


accordingly been instructed, and a Another basement view, showing bot- 
card of “Precautions Against tom of linen chute, lined with metal 
= and equipped with a metal door. 


> 


Fires,” as illustrated on the next 
page, is posted in corridors and employees’ quarters and other prominent 
locations. 
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PRECAUTIONS AGAINST FIRES! 


To prevent Fires, care, order and cleanliness are essential. 
Waste paper and rubbish should not be allowed to accumulate. 
Cleaning cloths, oils and polishes, are inflammable and must be kept in safe places 
Use only SAFETY MATCHES ! 
Any smell of gas should be reported at once. 
Escaping gas from a defective pipe can be stopped temporarily with soap. 
REPORT IMMEDIATELY any ODOR of BURNING or UNUSUAL SMOKE: 


The use of electric irons, stoves, or HEATING APPARATUS, and 
SMOKING in bed-rooms can NOT be PERMITTED. 


WHEN FIRE IS DISCOVERED 


It may be extinguished : 
1. By smothering it- 
That is, preventing access of air to it by covering with a rug, coat, blanket or 
heavy curtain and stamping on it. 
Women should remember that their clothing of cotton, muslin, etc., are especially 
inflammable. 
2. Use of water- 
In sufficient quantity to cover the burning area with water. 
Carry the nearest extinguisher to the fire, turn it upside down and play the spray 
over the burning area. 
As to personal safety patients must be given first consideration. 
. All bed-room doors should be opened beginning nearest the fire. 
. Arrangement immediately made for removing bed-ridden patients. - Stretcher necessary. 
. Windows nearest the fire should be closed to prevent draughts. 


. Exit doors should be opened. 


Calm and orderly conduct should prevail to avoid panic. 


Placard posted in corridors for the instruction of nurses and employees. 
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The whole program of fire protection cannot be better summarized than 
in the modest words of the superintendent, who refers to this in his 1929 
annual report as follows: 

“Through a wisely conceived conclusion, mentioned in their report, the 
Managers became interested in a plan which should add appreciably to a 
feeling of greater protection against the likelihood of serious conflagration in 
the portions of the Institution occupied by patients.” 


The X-ray laboratory, in an isolated building. A small number of films only 
are stored here. With film storage limited to a very small amount, and located in 
this isolated building, there is no fear that an X-ray film fire might endanger 
patients. 
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The 1928 Fire Loss. 


For ten years the fire loss of the United States has been gradually mount- 
ing, but in 1927 the fire waste curve took a downward turn, and figures pre- 
sented by the Actuarial Bureau of the National Board of Fire Underwriters in 
the current report of their Committee on Statistics and Origin of Fires indicate 
a continued decline for 1928. The total loss amounted to $472,224,568, an 
amount considerably in excess of preliminary estimates, but the lowest loss 
reported by the Actuarial Bureau since 1920. This loss figure is based upon 
returns made by the insurance companies reporting to the Actuarial Bureau, 
adding twenty-five per cent for uninsured and unreported losses. These 
figures should be distinguished from the estimates compiled by the New York 
Journal of Commerce and published in the QUARTERLY for January, 1929. 

The 1928 fire loss is approximately $6,000,000 less than the total loss for 
1927, a decrease of about 2.5%, indicating a continuance of the downward 
trend begun in 1927. While the reduction in the grand total of fire losses is 
significant, even more significant are the statistics of the losses of individual 
cities. In 1928 the average per capita loss for cities of 20,000 population or 
over was $2.70, as against $2.82 in 1927, a decline of 4.26 per cent; whereas 
the per capita loss of the whole country fell only 2 per cent, from $4.01 to $2.93. 

The following tables indicate the annual fire losses in the United States 
for fifty-four years and a comparison of losses on a per capita basis for the 
past ten years. In addition, there have been included tables showing the per 
capita losses of all cities of 100,000 population or over for a five-year period, 
and a table listing all cities of over 20,000 population where the per capita loss 
exceeded five dollars during the past year. 

For the most part the fire loss figures for cities are fire department esti- 
mates, and as such may be somewhat lower than those reported by the insur- 


Comparative U. S. Fire Losses. 


Whole Country Cities of 20,000 Population or Over 
Population Total Loss Per Capita Population Total Loss Per Capita 


1919.. 106,871,294 $320,540,399* $2.99 39,898,869 $103,028,235¢ $2.58 
1920.. 105,683,108 447,886,677 4.23 39,636,748 151,120,951 3.81 
1921.. 108,540,838 495,406,012 4.56 40,324,918 141,406,007 3.51 
1922.. 109,955,947 521,860,000 4.75 33,821,476 120,964,112 3.57 
1923.. 110,663,502 535,372,782 4.84 42,946,639 147,102,119 3.42 
1924.. 112,078,611 549,062,124 4.90 43,375,796 146,222,749 3.37 
1925.. 115,378,094 559,418,184 4.85 45,297,469 160,011,951 3.53 
1926.. 117,136,000 560,548,624 4.79 53,243,778 178,178,874 3.35 
1927.. 119,320,000 478,245,620 4.01 $1,291,549 144,618,641 2.82 
1928.. 120,013,000 472,224,568 3.93 51,836,000 140,038,116 2.70 


*Estimated from Records of the Actuarial Bureau. +Figures reported by fire departments. 
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ance companies. It is also to be noted that these figures may not, in all cases, 
be estimated on the same basis, and that they may in some cases be inconclusive 
if taken for a single city for a single year. This is particularly true in the case 
of the smaller cities, where a single large fire may materially distort the per 
capita figure. Nevertheless, the per capita fire losses are considered the best 
available index by which to compare the fire record of cities, and a high per 
capita fire loss continuing over a period of years is considered conclusive 
evidence of the true conditions. 


Annual Fire Losses in the United States for Fifty-four Years. 


Property Property Property 
Loss Year Loss Year Loss 


$78,102,285 1893........ $167,544,370 Dene oceans $217,004,575 
64,630,600 140,006,484 206,438,900 

68,265,800 142,110,233 203,763,550 

64,315,900 118,737,420 221,439,350 

77,703,700 116,354,575 172,033,200 

74,643,400 130,593,905 258,377,952 

81,280,900 153,597,830 289,535,050 

84,505,024 160,929,805 353,878,876 

100,149,228 165,817,810 320,540,399 
110,008,611 161,078,040 447,886,677 
102,818,796 145,302,155 495,406,012 
104,924,750 229,198,050 506,541,001 
120,283,055 165,221,650 535,372,782 
110,885,665 518,611,800 549,062,124 
123,046,833 215,084,709 559,418,184 
108,993,792 217,885,850 560,548,624 
143,764,967 188,705,150 478,245,620 
151,516,098 214,003,300 472,224,568 

Norte :—Previous to 1926 figures obtained from the records of the New York Journal 
of Commerce, deducting the Canadian losses. Subsequent years are based on returns to 


Actuarial Bureau of the National Board of Fire Underwriters, adding 25% for unreported 
and uninsured losses. 


Per Capita Fire Losses of Cities Over 500,000 Population. 
Five-year 
1924 1925 1926 1927 1928 average 
Boston, Mass. ...... $6.19 $6.97 $6.59 $4.92 $4.89 $5.91 


Buffalo, N. Y 5, 5.79 3.84 3.51 3.07 4.24 
Cheneo, Me. ei.cs cs 2.23 3.75 4.86 4.39 4.12 3.87 
St. Louis, Mo 4.15 3.95 3.09 3.23 3.44 3.57 
New York, N. Y..... 3.16 323 3.66 3.30 2.76 3.22 
Pittsburgh, Pa. ..... 3.58 3.43 3.37 3.42 1.68 3.10 
Detroit, Mich. ...... 3.17 3.16 2.73 3.27 2.11 2.89 
Philadelphia, Pa. ... 2.38 3.43 2.93 2.08 2.59 2.64 
Milwaukee, Wis. .... 2.94 2.84 2.64 1.98 2.78 2.64 
Cleveland, Ohio 2.41 2.97 2.46 2.37 2.52 2.55 
Baltimore, Md 2.45 2.66 3.07 2.14 1.83 2.43 
Washington, D.C.... 1.78 1.74 3.11 1.76 1.39 1.96 
Los Angeles, Calif... 1.61 1.47 1.77 1.60 1.96 1.68 
San Francisco, Calif.7 


+Does not report its losses. 
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Cities from 400,000 to 500,000 Population. rn 
1924 1925 1926 1927 average 
Kansas City, Mo..... 6.95 8.95 4.13 3.17 5.41 


Newark, N. J ee 7.42 5.67 2.84 4.81* 
Minneapolis, Minn... 4.23 3.64 3.10 3.09 3.51 
New Orleans, La..... 2.12 7.59 1.42 1.46 2.90 
Indianapolis, Ind..... 3.47 3.38 1.82 2.01 2.76 
Cincinnati, Ohio 274 2.65 3.16 1.88 2.60 
Seattle, Wash 1.66 3.66 1.40 1.36 ‘ 1.78 


Cities from 300,000 to 400,000 Population. 
St; Paul, Diinn.....:. .:. 4.99 4.16 3.10 4.72 3.74 
Louisville, Ky........ 3.51 4.46 4.30 2.09 3.36 
Toledo, Ohio 231 4.30 3.57 2.70 3.03 
Portland, Ore 3.48 3.69 3.01 2.09 2.92 
Jersey City, N. J.... 5.15 1.84 76 4.15 j 257 
Oakland, Calif 4.66 1.38 1.87 2.17 2.27 
Columbus, Ohio 1.91 1.89 3.12 1.79 2.04 
Rochester, N. Y..... 3.06 1.71 1.51 1.39 1.89 
Denver, Colo 3.02 1.96 1.42 1.57 1.85 
San Antonio, Texas.. 1.57 2.28 .99 65 1.33 


Cities from 200,000 to 300,000 Population. 
Dallas, Texas 7.88 9.27 7.60 5.06 7.26 
Fort Worth, Texas... 9.54 8.65 3.44 4.91 5.94 
Houston, Texas kau 3.89 4.16 3.28 Si; 4.23* 
Atlanta, Ga 4.60 4.64 3.80 3.99 4.03 
Worcester, Mass...... 3.61 3.03 4.97 3.49 3.90 
Birmingham, Ala..... 4.83 4.45 3.07 3.25 3.73 
Memphis, Tenn 4.13 5.44 3.36 2.88 3.67 
Providence, R. I..... 4.29 2.28 3.78 2.78 3.24 
Omaha, Nebr 4.28 2.42 3.08 2.97 5 2.96 
Syracuse, N. Y....... 2:66 1.60 3.90 1.32 2.13 
Richmond, Va 2.53 2.74 2.75 2.04 i 2.13 
Akron, Ohio 1.02 1.99 91 1.19 1.29 


from 150,000 to 200,000 Population. 
Paterson, N. J 3.47 2.91 7.45 4.29 4.63 
Scranton, Pa.i...... 4.24 5.36 4.47 5.27 4.51 
New Haven, Conn... 5.43 3.83 4.18 3.66 4.31 
Tampa, Fla 2.38 5.93 4.89 2.22 3.59 
Grand Rapids, Mich. 6.90 4.98 1.90 1.73 j 3.51 
Des Moines, Iowa... 5.50 4.51 2.59 1.79 3.50 
Youngstown, Ohio... 3.69 3.12 2.63 2.45 2.91 
Jacksonville, Fla..... 3.67 3.23 2.94 2.55 2.87 
Salt Lake City, Utah 3.17 2.24 2.98 2.43 2.75 
Springfield, Mass..... 2.82 2.76 3.10 2.43 2.69 
Dayton, Ohio 91 1.27 6.29 1:25 2.46 
Chattanooga, Tenn... 3.64 et 2.65 1.42 i 2.43* 
Flint, Mich 3.19 S20 1.18 2.40 


*Less than five-year average. 
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Five-year 
1924 1925 average 


Hartford, Conn...... 3.43 1.86 A 2.29 
Norfolk, Va 3.04 2-52 2.21 
Oklahoma City, Okla. 1.78 1.80 2.05 
San Diego, Calif..... 1.94 2.33 86 PY : 1.34 
Long, Beach, Calif... 1.67 1.03 1.33 
Tulsa, Okla 1.64 .99 49 1.31 


Cities from 125,000 to 150,000 Population. 


Fall River, Mass..... 3.37 2.11 4.71 2.83 
Nashville, Tenn 6.41 6.83 5.97 
Miami, Fla ae 4.91 3.31 
Spokane, Wash....... 2.69 4.41 2.53 


Knoxville, Tenn...... 4.55 4.82 ders 2.61 
Tacoma, Wash 4.22 2.34 1.83 2.85 
Kansas City, Kansas. 2.77 1.50 1.76 6.45 
Trenton, N. J 1.85 3.37 1.42 1.59 
Wilmington, Del..... 1.95 1.43 65 1.83 

1.63 2.36 1.04 .90 
Bridgeport, Conn..... 1.44 1.25 1.90 1.36 
Camden, N. J 34 .28 78 


Cities from 100,000 to 125,000 Population. 


Lynn, Mass 
Lowell, Mass 
Peoria, Ill 


4.40 4.78 
3.13 14.43 
10.82 2.32 


6.60 
2.20 
1.70 


Little Rock, Ark..... ; 5.48 4.89 2.32 
Cambridge, Mass..... : 3.07 5.38 3.79 
Duluth, Minn........ : 5.71 5.41 3.82 
South Bend, Ind..... , 5.58 7.59 2.11 
New Bedford, Mass.. ; 2.64 2.99 1.82 
Albany, N.. Y....... ; 4.08 3.85 3.78 
Fort Wayne, Ind..... : 3.59 2.10 3.93 
Sacramento, Calif.... 1.84 1.65 6.78 
Wichita, Kansas 3.27 4.85 1.22 
Waterbury, Conn..... 3.76 3.92 3.25 
Gary, Ind 5.96 3.39 1.84 
Somerville, Mass..... 4.13 2.57 1.96 
Allentown, Pa seat 3.74 1.99 4.02 
Utica, N. Y 3.00 3.01 1.94 1.86 
Elizabeth, N. J....... 1.58 3.48 3.22 1.68 
El] Paso, Texas 2.68 2:21 3.27 79 
Savannah, Ga........ 1.38 2.60 1.09 1.45 
Yonkers, N. Y 1.56 1.42 1.89 1.70 
Honolulu, T. H aur ani hes .60 


*Less than five-vear average. 
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Cities in Which Loss Exceeded $5.00 Per Capita in 1928. 
Pe Rr MGs occ os ccw ens $21.21 ‘*Newburgh, N. Y 
Freeport, Ill **Peabody, Mass 
Plainfield, N. J 05 *Montgomery, Ala 
Asbury Park, N. J ‘ **Dallas, Texas 
*Atlantic City, N. J : Bessemer, Aia 
Burlington, Vt ; *Lynchburg, Va 
Aurora, Il i *Oswego, N. Y 
Kankakee, III ; Dunmore, Pa 
*Lockport, N. Y : $Bellingham, Wash.............. 
Appleton, Wis F Sherman, Texas 
Vincennes, Ind Marion, Ind 
tNashville, Tenn . +Shamokin, Pa 
Aberticen, WSS... 66. .c occ ewes t *Wilmington, N. C 
Pottsville, Pa 9. Raleigh, N. C 
*Ashtabula, Ohio i *Logansport, Ind 
*Joliet, Iil ; Houston, Texas 
Alexandria, La : Phoenix, Ariz 
*Reading, Pa : Elmira, N. Y 
Bakersfield, Calif J Chicago Heights, Ill 
*Battle Creek, Mich j *Lawrence, Mass 
*Leavenworth, Kans ‘ Hibbing, Minn 
Amarillo, Texas ; *Evansville, Ind 
tEverett, Mass ; Laredo, Texas 


Sandusky, Ohio : *Paterson, N. J 
*Belleville, Ill ; Haverhill, Mass 
Ashland, Ky 


*In this class in two of the last five years. tIn this class four of the last five years. 
tIn this class three of the last five years. **In this class five consecutive years. 


Losses Lower for First Half of 1929. 

The fire losses in the United States and Canada for the first six months 
of 1929 were $163,774,800, which is $11,274,000, or approximately 63% less 
than for the same period of last year, according to the estimate compiled by the 
New York Journal of Commerce. These figures are based on estimates of fires 
with losses of $10,000 or over, with a percentage added to cover small and 
unreported losses. These figures are not so accurate as, and are usually about 
a third smaller than, the statistics compiled by the Actuarial Bureau of the 
National Board of Fire Underwriters, but are immediately available and valu- 
able for purposes of comparison. The 1929 losses, with similar figures for 


preceding years, are reported by the Journal of Commerce as follows: 


1925 1926 1927 1928 ___ 1929 
January $41,210,400 $41,118,750 $37,910,600 $43,260,800 $36,225,400 


February 32,472,000 30,963,750 26,285,000 41,105,400 26,872,400 
March 33,346,500 42,854,600 26,807,600 30,377,000 —- 29,762,000 
37,696,800 52,408,400 39,720,600 = 25,980,600 22,647,200 
29,170,800 32,764,200 20,713,000 + 23,202,000 ~— 21,637,000 
23,650,800 28,676,000 25,481,200 11,123,000 26,630,800 
Total—Six Months $197,547,300 $228,785,700 $176,918,000 $175,048,800 $163,774,800 
Total—Vear ..... $373,500,550 $393,010,500 $320,595,600 $301,267,560 





CANADIAN FIRE LOSSES 1928. 


Canadian Fire Losses 1928. 


Canadian fire losses for the year 1928 took an upward swing, amounting 
to $36,402,006 as compared with $32,254,084 in 1927—an increase of 
$4,147,922. 

With rapidly increasing development of natural resources, manufacturing 
activities and building construction, it may be unreasonable to expect con- 
tinued reduction of fire losses from year to year without an occasional set- 
back in dollars and cents. Moreover, it is probable that this apparent increase 
of 12.86%, while not excusable, would be more than offset were a comparison 
to be made with the proportionate increase of capital investment and volume 
of business with the previous years. 

The following tables, made up from statistics compiled by the Dominion 
Fire Prevention Association, give a picture of the Canadian fire waste problem 
for the past five years. Of particular interest in connection with the 1928 loss 
increase are the tables showing the losses by Municipal Groups and by 
Provinces. These would seem to indicate that the greater part of the increase 
was in the smaller communities and rural districts. 


What Fire Cost Canada in the Past Seven Years. 


Installation and 
Value of Ins. Premiums Maintenance Maintenance Cost 
Property in Excess of Cost, Municipal of Private 
Destroyed Losses Paid Fire Protection Fire Protection Total 


1922.. $54,390,688 $16,529,907 $23,247,950 $8,431,050 $102,599,595 
1923.. 48,570,759 20,472,375 24,170,420 8,873,200 102,086,754 
1924.. 45,906,531 21,590,380 24,659,204 8,994,500 101,150,615 
1925.. 40,729,724 27,246,031 25,103,246 9,374,815 102,453,816 
1926.. 38,395,096 30,884,862 25,970,803 9,846,725 105,097,486 
1927.. 32,254,084 31,336,804 26,204,915 9,908,770 99,704,573 
1928.. 36,402,006 29,367,337 26,882,169 10,046,325 102,697,837 


Total $296,648,888 $177,427 ,696 $176,238,697 $65,475,385 $715,790,666 


Eleven Years of Fire Losses in Canada. 


Per Per 
Property Loss Capita Year Property Loss Capita 


$33,870,000 $4.12 $45,906,500 $4.99 
25,216,300 3.00 40,729,724 4.35 
28,081,200 3.27 38,395,096 4.15 
45,015,900 5.22 32,254,084 3.29 
54,390,000 6.11 36,402,006 3.79 
48,282,000 5.36 ee ey 


$428,543,110 $47.65 



















FIRE LOSSES—-GREAT BRITAIN 





AND IRELAND. 


Municipal Group Classification, 1927-1928. 





1927 1928 
Total Loss Per Capita Total Loss Per Capita 
Cities over 10,000 population. .... $13,303,093 $3.74 $14,004,434 $3.67 
Towns 5,000 to 10,000 population. 1,196,896 3.00 1,596,122 3.64 
Towns 1,000 to 5,000 population. . 1,980,965 3.08 2,854,989 5.51 
Villages under 1,000............. 4,701,324 4.02 5,022,846 4.18 
PEP NUMNG cscs Spo bk eeces eax 11,071,806 2.93 12,950,615 2.59 


Losses by Provinces. 





Per Capita Per Capita 
Loss 1927 Loss 1927 Loss 1928 Loss 1928 

Pe a thio ry disse ce een ees $2,364,915 $3.83 $3,559,637 $5.74 
ries COMMDIA. | 66.66 kbc ese 2,622,995 4.56 2,667,554 4.60 
EE vik Sika «x racks ees 1,783,496 2.75 2,384,923 3.67 
INOW MOPUMSWICK « 6.6.5.6 005ccnccens 1,004,394 2.44 1,416,114 3.45 
INI oF heap bs.cs ws 5.8 oda 1,786,662 3.29 1,940,514 3.57 
REED tia a sg ce ko 11,878,333 3.72 12,169,885 3.80 
Prince Edward Island........... 249,137 2.87 345,829 3.91 
de ocr ckeenuemaue ks 8,267,452 3.18 9,003 ,265 3.39 
BRBRBLCIOWGN 2.0.65 cc iciicccevees 2,250,000 2.69 2,831,837 3.37 
eT EID coon ss p oid Std ne views 46,700 nya 82,448 

ME Ss thaleeswk aud orien $32,254,084 $3.29 $36,402,006 $3.79 





Fire Losses—Great Britain and Ireland. 


According to statistics compiled by Fire, the official journal of the British 
Professional Fire Brigades Association and official record of the British 
National Fire Brigades Association, the fire losses of the United Kingdom are 
mounting rapidly. Last year the direct loss alone was more than £3,000,000 
greater than in 1927. In January of this year the fire bill was nearly a 
million and a half pounds—it was the worst January for fires in seven years— 
and the direct loss for the twenty-eight days of February was estimated at 
£1,090,280. March has proven even worse, when no less than £2,120,600 
went up in smoke, and the estimates for April indicate a loss of £1,509,900, 
making a total loss for the first four months of 1929 of more than £6,000,000, 
or more than fifty per cent of the average yearly loss for the past eight years. 

In a recent article in Fire, Mr. G. E. Keay of the Norwich Union Fire 
Insurance Society (Member N.F.P.A.) sums up the situation as follows: 

“The average annual cost of direct material fire loss in Great Britain has 
lately been put at some twelve million of pounds, but even this high figure 
must be qualified as incomplete without proper provision for fire brigade 
maintenance and fire insurance administration, two additional items which 


have been held to bring the figure up to the vast sum of twenty-five mil- 
lions sterling. 


” 
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The following tables serve to show the trend of the losses over a period 
of years and monthly since January, 1926. These tables have been compiled 
from British sources and are shown in pounds sterling. A third table shows a 
comparison in dollars with United States and Canadian Losses. 


Annual Fire Losses—Great Britain and Ireland. 
1921* £9,316,800 £9,012,740 
1922* 9,395,880 8,726,300 
1923* 13,019,400 7,893,240 
1924* 8,939,080 10,628,470 


*Figures for 1921 to 1924 inclusive were taken from the London Times, with 20% added for 
small and unreported losses. | . : 
Figures for 1925 to 1928 inclusive were obtained from Fire. 


Losses by Months—Great Britain and Ireland. 
1926 1927 1928 1929 
January £297,500 £413,000 £928,200 £1,479,300 
February 1,428,700 581,000 435,400 1,090,280 
604,380 431,900 540,680 2,120,800 
892,800 759,500 693,100 
228,060 507,745 1,310,400 
792,400 676,900 508,340 
457,000 780,500 1,040,200 
947,100 604,800 1,104,500 
September 528,200 635,600 1,039,500 
October 866,600 325,940 1,941,100 
577,300 655,000 532,700 
1,037,400 1,743,200 560,800 


£8,726,300 £7 893,240 £10,628,470 


Comparison of Fire Losses. 


Great Britain and Ireland Canada United States 
Total Loss Per Capita Total Loss Per Capita Total Loss Per Capita 


BOFE i skeees $45,200,000 $1.02 $45,016,000 $5.22 $495 ,406,000 $4.56 
46,100,000 1.04 54,391,000 6.11 521,860,000 4.75 

63,250,000 1.43 48,571,000 5.36 535,373,000 4.84 

43,400,000 97 45,907,000 4.99 549,062,000 4.90 

43,800,000 .99 40,730,000 4.35 559,419,000 4.85 

42,410,000 -96 38,395,000 4.15 560,549,000 4.79 

38,361,000 87 32,254,000 3.29 478,246,000 4.01 

36,402,000 3.79 472,225,000 3.93 





AN UNUSUAL FIRE DEPARTMENT SCHOOL. 


An Unusual Fire Department School. 


The fire department of Austin, Texas, has developed a rather exceptional 
fire school. Although Austin is the state capital, it is a relatively small city, 
having a population of about 40,000. Yet this fire department school would do 
credit to any of the largest cities in the country. 

Chief John E. Woody is responsible for organizing the school, which is 
run by the assistant chiefs, J. A. Luckey and W. B. Erwin. It is a real school, 
too, in every sense of the word, being supplementary to the drill work done by 
the department. Pending the erection of a promised drill tower, regular drills 
are held, using what facilities are available. 

The purpose of the fire school is to study buildings in the city where fires 
are likely, and to plan the methods of attack before the fire occurs. Regular 
sessions of the school are held. A classroom at fire department headquarters is 
provided. It is equipped with blackboard space, and a lantern and screen are 
provided so that photographs of buildings may be projected. Photographs 
have been taken by the department of most of the important buildings in the 
city and these, plus blackboard sketches, form the basis of the school instruc- 
tions and discussion. 

The assistant chiefs are the instructors. They study each building or 
property, and outline a method to attack hypothetical fires in various parts of 
the building. These are explained to the other officers and men, not as the 
best method of attack, but as one feasible plan. By means of discussion of the 
methods described, each officer can evaluate the merits of this or that pro- 
cedure, and as a result the best method of attack is evolved. 

Some idea of the scope of the instruction given in the school can be 
obtained from the following lesson notes which are used by the assistant chiefs, 
including some of the pictures used to illustrate the lessons. These show the 
practical value of the instruction. 


Fire Department School. 
Subject: Lesson No. 9. 

Building located at 401 Congress Avenue, and occupied by Swann-Schule Furniture 
Company, as a retail furniture store. 

Construction: 

Three-story brick building with tin roof. A two-story annex to the north at the east 
end is also brick with a tin roof. This annex has fire doors on both the first and second 
floors which, when closed, cut this part of the building off from the main building. Floors 
in the main building and annex are of wood, except that the first floor of the annex is 
cement. The ceilings are of wood, except on the front part of the first floor, where there is 
a metal ceiling. Stairways are of wood and open on all floors and balconies. There is a 
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stairway running from the first to the third floors, located at the east end of the building. 
An elevator, which runs from the first to the third floors, is located at about the center of 
the building against the south wall and opens on to all floors and balconies. 


Access to Building: 

Windows on the first floor are located on the south and alley side of the building. 
Entrances to the first floor are located as follows: a front door on Congress Avenue, a door 
on the Fourth Street side at the east end of the building. (This door is barred at night 
with a wood bar across the doors just below the glass. The alley door to the annex is also 
barred in a similar manner.) The windows in the north side of the annex on the first floor 
are rather high. There are windows on the second floor at the west and south side and 
east end. In the annex there are windows on the east and north, the latter opening on to a 
tin roof. The north windows on the second floor of the main building open into air shafts 
between this building and an adjacent one. On the third floor there are windows on all 
sides.. There is a fire escape on the south side of the building near the front, also an exit to 


° 


Three views of a large retail furniture store in Austin, Texas. This building 
is one of those in the high value district which has been used as a lesson topic in 
the fire department school. 
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a fire escape on the third floor through the third window from the front. There is a fire 
escape exit from the second floor through the fourth window from the front. On the first 
floor there is a balcony along the north wall and east end, extending from about the center 
of the building. On the second floor there is a balcony on all sides. There is a scuttle hole 
to the roof located at about the center of the building in front of the elevator on the 
third floor. 


Occupancy: 

On the first floor there is an office on the south side at about the center of the building. 
The rest of this floor is occupied as a furniture display room, with a shipping department 
in the rear cut off by a wooden partition. The first floor of the annex is occupied as a stor- 
age room. The second floor and balcony are occupied as furniture display rooms. The 
second floor of the annex houses repair and paint shops. The third floor of the main build- 
ing is occupied as a furniture display room, with a carpet department at the east end and 
with a sewing and tapestry department at the west end, cut off by a wooden partition. 
Several women employees occupy this part of the building. 


Fires: 


FIRE ON THE THIRD FLoor: The first line should be carried up the fire escape into the 
window if possible, and the fire fought from this point. A ladder should also be set in the 
alley at the end near a window on Fourth Street and the next line carried up and worked 
from this position if the fire has not gained too much headway. If the fire is bad and en- 
trance cannot be made, the streams shouid be played through the windows in an attempt to 
hold and extinguish the fire. If necessary, additional lines should be laid and carried up the 
ladders on the south side near the center of the building. 

FirE ON THE SECOND Fioor: A line should be carried up the fire escape and into the 
window, and the second line carried into the door on the Fourth Street side and up the 
stairway at the east end of the building. A line should also be laid and carried up a ladder 
to the roof of the awning on the Fourth Street side and worked into the windows. These 
lines should hold and extinguish the fire, but if this layout does not do it, then lines should 
be carried to the third floor as before described to try and keep the fire from spreading 
up there. 

FirE ON THE First Fioor: Lines should be carried into the doors from the Fourth 
Street side and the Congress Avenue side. A line should also be carried to the second floor 
by way of the awning roof on the Fourth Street side in an attempt to keep the fire from 
going up the stairway. 

Fire IN THE Paint SHOP IN THE ANNEX: A line should be carried by ladders through 
a window from the alley and an additional line worked through the doors from Fourth 
Street and up the stairs to the second floor, working into the door leading from the main 
building into the workshop. 

FIRE IN THE First Fioor or ANNEX: A line should be carried into the door from the 
alley, and an additional line from the Fourth Street entrance should work into the annex 
and through the main building. : 

Fire INvoLvinc ENTIRE BuiLtpInc: The above described layouts are for fires dis- 
covered on certain floors or parts of the building and not for a fire that involves the entire 
building. In case of a small fire as little water as possible should be used to prevent large 
damage, and if possible the fire should be extinguished with chemicals. Ventilation is very 
important, as the contents would make a very dense smoke, and this should be done as 
soon as possible. It should be remembered that there is an exposure on the north side of 
this building that would have to be cared for, and this should be done by carrying a line 
to the roof of the adjoining building on the north. If on the arrival of the department this 
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entire building was involved, it would then be necessary to combat the fire with high pressure 
streams, as it would not be safe to attempt to enter the building. The following layout 
would in all probability be advisable: At least three pump lines should operate from the 
roofs of buildings north of the building on fire, these lines to keep the adjoining building 
cool. A turret gun on the truck should operate from Fourth and Congress Streets on the 
west side of the avenue. In Fourth Street the turret on the squad wagon should operate 
from the north of the alley back of McKean Eilers building. This latter stream would 
cover a good portion of the south side. Three lines should operate from the roof of the 
one-story portion of McKean Eilers building, playing into the south windows. Two lines 
from the roof of the building across the alley should play into the alley windows and cover 
exposures on each side. Great care would be necessary in making any advance to this 
building after the fire had made headway, as walls would in all probability fall, and this 
should be watched for, so that men and apparatus would be protected. All lines should be 
pump lines, as high pressure would be necessary. Pumps could be located as follows: at 
Fifth Street and Congress Avenue, Fourth Street and Brazos Street, Fourth and Colorado 
Streets, Third Street and Congress Avenue, and 300 Block at Congress Avenue. These lines 
could be changed when necessary. 


Fire Department School. 
Subject: Lesson No. 11. 

Junior High School, 9th and Trinity Streets. 

The Building: 

Has a main section facing west and an annex on the north and another to the south. 
Construction is three stories brick, with wood interior. Ceilings are finished in sheet metal, 
and floors in hallways are concrete. Stairways are open and constructed of concrete and 
iron. Roof structures are wood—main section has tin covering, annexes tar and gravel 
covering. There is a glass ceiling over a hallway in the center of the building on the third 


floor. Directly over this glass is a large cupola, which has openings under the roof of the 
main building. 


Access to Building: 

Roof openings include scuttle hole over both north and south hallways leading to the 
annexes, another just inside and above the door to the left of top floor hallway leading to 
balcony there (this door also opens to fire escape on north side of building at auditorium, 
from which roof can be reached by going over top of spiral chute escape). 

Fire escapes include one on east end of building, reached through room at rear of 
auditorium, a slide escape from the third floor of the gymnasium on the north side, another 
escape from the north hall on the second floor, a spiral chute from auditorium on north 
side, a slide chute from the third floor of the annex on the south side reached from a class- 
room, and one from the second floor hallway in the south annex, and one on the south side 
near the front of the building, reached through classrooms on each floor. 

The main entrance is at the front (west) side of the building. From here access may 
be had to either the basement or first floor, through double doors. These doors lead to 
corridors which extend the full length of the building east and west, and connect with cor- 
ridors running north and south to the annexes. In the basement there are double doors at 
both sides of the corridors running north and south, and another at the north end of this 
basement hallway. The north-south corridor runs through the boiler room in the east end 
of the main building. 

Hallways are the same on all floors. There are two stairways at the front of the build- 
ing, these being just inside the front entrance. They extend to the top floor. 
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Four views of the Junior High School, Austin, Texas, showing various en- 
trances and fire escapes. Slides showing these views and others are used in con- 


nection with the fire department’s study of various procedures to be used in fight- 
ing fires in this building. See Fire Department School Lesson No. 11. 


Protect-on: 

There is hand hose at standpipes in the hallways on all floors. Hydrants located as 
follows are available: Ninth and Neches, Ninth and Trinity, Ninth and San Jacinto, Tenth 
and San Jacinto, Tenth and Trinity, and Tenth and Neches Streets. There are hydrants on 
Eighth, Eleventh and Red River Streets which can be used. 


Fires: 

Borer Room: A fire here can be reached with a line from the hydrant at Ninth and 
Neches Streets, being taken in through the door at the east end of the building. 

CARPENTER SHOP: This is in the basement at the north side and can be reached with 
a line from either Ninth or Tenth Streets and Neches if on fire. 

CHEMISTRY DEPARTMENT: This is located on south side of basement and is near the 
lunch room. A fire here can be reached with lines from either Ninth and Neches Streets or 
Ninth and Trinity Streets. A fire in the laboratory should, where possible, be handled with 
chemical streams, and a lookout should be kept for dangerous chemicals. 

AvupitortuM: A fire can be reached either with lines from Trinity Street at Ninth or 
Tenth Streets, carried into front entrance and up stairway, or with a line from Ninth and 
Neches Streets carried in through the entrance south of the boiler room through the hall- 


way and up the stairs. 
Fire BETWEEN Roor AND CEILING: This can be reached with lines from Ninth or 


Tenth and Trinity Streets and carried through the front entrance and up the stair to the 
top floor. From there the lines can be taken through the scuttle to the roof or through the 
window over the spiral fire escape. Lines can also be brought to roof by way of hallways 
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and through the scuttles in the north-south corridors. These lines will come from Ninth or 
Tenth and Neches Streets and be brought in through doors at east side of building. House 
lines from the standpipes can also be used to advantage to hold the fire, and extinguish it 
as well, if it has not gained too much headway. The glass ceiling on the third floor can be 
removed with hooks by pushing up, and a line can be played into the opening thus formed. 
As soon as possible a ladder can then be placed at the opening and the fire worked into. 

FrirE iN Man Burpinc: The fire would spread fast, owing to the frame interior con- 
struction and wood floors. A fire in the main section of the building might be held to this 
portion by bringing lines into the north and south annexes and working into the hallways. 
Similar attack could be employed if fire is in either annex, if the fire is caught in time, lines 
being brought into the hallways leading from the main building to the annexes. 

Ventilation would be very important, as the halls and stairways are all open. If the fire 
has largely involved the building by the time the department arrives, it will be necessary to 
lay lines on all sides, holding these in readiness to be carried into the building when the 
officer in charge so directs. If the man in charge of the line should, however, see that he 
can reach the base of the fire, he will proceed at once. 

The above notes cover two typical occupancies—a mercantile building 
and a large school building. Other properties, such as factories and other 
industrial properties, lumber yards, places of assembly and public buildings, 
have been similarly studied. Now the fire department has on hand complete 
and up-to-date data on practically all important buildings or hazardous 
properties in the city. Among other data is a list of all the basements in the 
congested district, with information as to how they may be entered and details 
of arrangement and construction, which makes better fire fighting possible. 

Although there are fire department schools similar to the one here de- 
scribed, their number is lamentably few. This school work has undoubtedly 
been one factor responsible for the very good fire record of Austin. Such a 
school not only provides worthwhile instruction, but the preparation of the 
lessons requires thorough inspections of the hazardous properties. The school 
would be worthwhile if it served no other purpose than securing such inspec- 
tions. But the progressive chief officers of the Austin department have not 
been content to stop there, and have taken the information thus gained and 
turned it to a very useful purpose in the fire school. Other fire departments 


could well afford to establish similar schools. 





A SERIOUS FIRE IN VENICE. 


Venice fire department in action during fire of Feb. 14, 1929. This tire 
occurred during the unusual cold spell which extended over Europe last winter. 
Note ice and snow. 
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A Serious Fire in Venice. 


By Mario Gaiani, Knight-Commander Civil Engineer, 
Chief of Venice Fire Brigade. 


At 9:08 A.M. on the fourteenth of February, 1929, the fire brigade was 
advised by telephone that a fire of dangerous proportions had developed in 
the perfumery store of the firm of Massagrande, located at the Barettieri 
Ponte, in the building also occupied by the silk shop of S. Zulian. Orders 
were at once given to dispatch to the fire the motor fireboat Favilla of Sec- 
tion 2, the “land” firemen with the single cylinder pump from the sub-section 
of the Palazzo Ducale, and the rowboat equipped with a motor pump, which 
was moored at the station of Section 1 for use in event of low tides, which just 
at that time were very frequent. 

The Lampo and the Vampa, both motorboats equipped with pumps, be- 
longing to the first and third sections, were, when the fire was reported, 
engaged in the salvage of a motorboat employed for the distribution of meat 
to the city butcher shops. This latter vessel had foundered, due to a leak 
caused by a collision with an ice block. Another motor fire boat, the Scintilla, 
was in the dockyard for its periodic overhauling, and the steam fire boat No. 1, 
which was in service, had its circulating pump for the cooling of the motor 
frozen, in spite of the precautions that had been taken incessantly day and 
night. In view of the exceptional situation, and inasmuch as confirmation had 
been received that the fire was of a grave character, and part of the fire 
brigade was not immediately available, assistance was requested of the firemen 
of the Royal Navy. 

The temperature of about —8° C. (18° F.) had caused the surface of the 
interior canals to be covered with a light coating of ice, which interfered with 
the passage of the boats. This necessarily required a more extended time than 
usual to reach their destination. This delay, while on the one hand regrettable, 
was perhaps also providential. The motor fireboat Favilla was the first to 
reach the fire, and while the men were stretching their hose lines a violent 
explosion occurred which caused the fall of the outside walls. Had the men 
arrived sooner there would have without doubt been many injuries. 

The fire started in a rubbish box in the perfumery shop of Massagrande, 
where some chips of wood came in contact with hot ashes. The rubbish box 
was near some tins containing hair tonic, a considerable quantity of perfume 
and some shelving on which were a considerable quantity of celluloid objects. 
All this flammable material contributed to the rapid spread of the fire, which 
was further assisted in its spread by wooden sheathing of all the walls and the 
ceiling, the latter having a height of only about 94 feet. 


Note: Translated from Jl Pompiere Italiano, official publication of the Technical 
Federation of Italian Fire Departments. 
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Diagram of Venice fire of February 14, 1929, showing extent of fire and lay- 
out of fire streams from fire boats stationed in adjacent canal. 


A woman who happened to be in a kitchen in the second story, becoming 
panic stricken, fled and left on a gas range a vessel containing milk. It is 
assumed that the milk, boiling over, extinguished the flame and the gas con- 
tinued to flow, saturating the surrounding air. The explosive mixture thus 
formed was probably ignited by the fire which spread to this floor by way of a 
staircase in the interior of the building. This explosion caused the collapse of 
the outside wall. 

Shortly after the explosion the two motorboat fire pumps, relieved from 
the salvage operations before mentioned, arrived at the fire and were put into 
service. This was prior to the arrival of the firemen of the Royal Navy, who 
were held in reserve. 

The fire was extinguished in the following manner. The motor fireboat 
Favilla was moored near the Ponte dei Barettieri and stretched a main line 
70 mm. (2%-in.) hose to the store in which the fire orginated. From this main 
line there were later branched off two lines of 50 mm. (2-in.) hose, which were 
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om 
from the side opposite the Ponte dei Pignoli, showing effect of explo- 


View 
sion on walls of upper stories. 


raised to the second story and the roof of the Vapore Restaurant, located in 
the rear, thus attacking the fire from the upper stories on the Calle dei 
Pignoli side. 

The small rowboat containing a motor pump was stationed behind the 
Favilla and laid a single line of 70 mm. (23-in.) hose, which was carried to the 
roof of the building adjoining the fire in order to confine the fire from above 
and prevent it from extending via the roofs of adjoining buildings. 











46 A SERIOUS FIRE IN VENICE. 





Looking from the Ponte dei Pignoli, showing operations of fire brigade (left) 
and ruins (right). 


The motor fire boat Vampa, moored near the Ponte dei Pignoli, laid a 
short main line of 70 mm. (2%-in.) hose which was divided into two of 
50 mm. (2-in.). One was employed at the rear of the store on fire, and the 
other was carried to the first story of the Vapore Restaurant and the stream 
played into the first story of the burning building. 

The motor fire boat Lampo, moored next to the small rowboat motor 
pump, started with a single line of 70 mm. (2}-in.) hose, directing it on the 
front of the burning building. As the fire became less intense a ladder was 
raised to the upper stories and two lines of 50 mm. (2-in.) hose were attached 
to the line from the Lampo. 

Through the efforts of the fire department as indicated above, it was pos- 
sible to control the fire and confine it to the zone of origin. It was towards 
evening, however, before it was completely extinguished, after removing the 
ruins of the roof, which had fallen to the floor of the top story. The store 
itself was entirely destroyed and the upper stories were badly damaged by the 
fire, which, as stated before, spread rapidly by way of the staircase which led 
from the store to the upper floors. The attics were little damaged and only 
that part of the roof over the stairway was consumed. 

It was possible to confine this fire in spite of the peculiarities of construc- 
tion present in the building, which, for the most part, are characteristic of the 
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View from the Ponte dei Barettieri. Looking toward entrance of silk 
Note method of using small branch shop, showing fallen wall. Narrow 
lines from main line leading from _ space for fire brigade operations. 


pumper. 


majority of buildings in Venice. With the exception of the outside walls and 
a few inner walls, the material employed for construction is essentially wood, 
so that such buildings may very properly be called fire traps. 

All of the occupants were able to save themselves. One woman, who was 
cut off in the third story, reached the Vapore Restaurant by crawling across a 
ladder laid by the firemen as a sort of bridge between two adjacent windows. 
She was assisted by two firemen. A crew of electricians working in the neigh- 
borhood also came to her assistance with an extension ladder. One fireman, 
descending the extension ladder, was injured when he was hit by a block of 
stone from the upper stories. Another was affected by the cold, while a third 
slipped on the ice and fell into the canal. 

In conclusion, one can assert that the greatest damage to the building was 
caused by the explosion which brought about the collapse of the outside wall. 
Between the direct and indirect damage a loss of 1,250,000 lire ($75,625) 
was occasioned. In spite of the intense cold, which rendered the execution of 
maneuvers dangerous and difficult, the personnel of the brigade carried out its 
task in a truly praiseworthy manner and in such a way as to realize the results 
described above. 
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Flammable Vapor Indicators. 


(Continued from April Quarterly.) 

Flammable vapor indicators, a recently developed type of device for 
quickly and conveniently determining the safety or hazard of an atmosphere 
where flammable or explosive vapors may be present, were described in the 
April issue of the QUARTERLY (Vol. 22, No. 4, p. 388). This included detailed 
descriptions of two of the three devices mentioned, those developed by the 
Factory Mutual Laboratories and by the Standard Oil Co. of California. The 
indicator developed by the Union Carbide and Carbon Research Laboratories 
was referred to as a very useful instrument in a paragraph on page 390, but 
was not described in detail. In order to give more complete information on 
this subject there is printed below an article contributed by the Union 
Carbide Co. 


The U.C.C. Combustible Gas Indicator. 


By W. B. Rowland and J. K. Mabbs. 


The quick, accurate, and safe detection of combustible gases and vapors 
has long been a problem which has confronted many industries. There has 
been an increasing demand for an instrument which will give a direct indica- 
tion of the concentration of the combustible components of an atmosphere. 
Particularly has this been the case in the oil industry and in coal mines. 

Several years ago engineers of the Union Carbide and Carbon Research 
Laboratories undertook the development of an instrument for the detection of 
methane or “firedamp” in coal mines. The Methane Indicating Detector re- 
sulting from this research was submitted to the tests prescribed by the United 
States Bureau of Mines for such instruments. These tests involve repeated 
dropping to determine the ruggedness and durability of the parts, checking of 
the instrument in predetermined concentrations of methane and air to ascer- 
tain its accuracy, and operation of the entire instrument in explosive methane- 
air mixtures to prove its safety. The detector passed all these tests and 
received the approval of the Bureau as “Permissible Equipment” for use in 
methane and air mixtures. 

During experimental work, the Methane Indicating Detector was found to 
be equally suitable for the detection and measurement of various other com- 
bustible gases and vapors, and for general industrial use. By employing a 
universal meter scale and making a few slight changes, the mine model was 
converted into an industrial model, the U.C.C. Combustible Gas Indicator. 

The U.C.C. Combustible Gas Indicator, as well as the Methane Indicat- 
ing Detector, utilizes the effect of combustion of flammable gases or vapors 
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Fig. 1. The U.C.C. Combustible Gas Indicator, showing Detector Head, Meter 
Case, and Portable Storage Battery. 


upon the surface of a heated filament. This combustion increases the tem- 
perature and consequently the electrical resistance of the filament. The change 
in resistance causes the needle of a meter to move over a uniformly divided 
scale from which, by reference to charts prepared for the purpose, the desired 
information relative to gas conditions is obtained. 

The main operating parts of the indicator (see Fig. 1) are: Detector 
head or combustion chamber, meter case, portable storage battery. The 
indicator is fully portable, and entirely self-contained as to power. 

The detector head consists of a cylindrical metal bonnet provided with 
‘small louver type openings, which screws on a metal base terminating in a 
short handle. Within the bonnet are three concentric gauze screens of a type 
‘similar to and for the same purpose as those used in flame safety lamps. In 
the center of the chamber formed by these screens is the filament cartridge. 
‘The bonnet and screens are designed to offer no impedance to the circulation of 
gas and air mixtures about the filament. The construction of screen flanges and 
cartridge is such that if the detector head is incorrectly assembled by the 
operator the indicator will not operate—-a safety feature. 

Compared with methods of determining flammable vapor content by 
withdrawing samples from the atmosphere tested, this detector has the advan- 
tage of being placed directly in the atmosphere tested and thus avoiding any 
possibile error in sampling. It should be noted, however, that the gauze 
‘screens designed for the gases commonly encountered may not prevent the 
passage of flame of hydrogen or acetylene, and for this reason the present 
instrument is not recommended for use in acetylene generating plants or in 
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hangars in which dirigibles filled with hydrogen 
are stored. The indicator is perfectly safe for 
use in an atmosphere containing hydrogen or 
acetylene mixed with other combustible gases, 
as is the case of city gas or certain chemical 
processes where acetylene and other combustible 
gases occur. 

The platinum filament in the detector is 
heated electrically to an extent so that it does 
not operate catalytically, and consequently is 
not subject to the deleterious effects of hydrogen 
sulphide or sulphur compounds, which tend to 
“poison” catalytic elements. The filament will 
not burn out in explosive mixtures. 

A flexible twin conductor cable about fifty 
feet long connects the detector head with the 
meter case containing the various resistances in 
the detector circuit, the indicating meter, the 
control switch and a rheostat. A short cable 
connects the meter case to a portable storage 
battery of the mine lamp type, which supplies 
current to operate the indicator. 

The indicator may be carried by the 
operator in the manner shown in Fig. 2, making 
_ Fig. 2. Operator carrying use of the battery belt with hooks for detector 
ee head and coiled cable, and supporting the meter 
case by the small strap. If desired, the indicator may be operated from the 
carrying case, removing only the detector head and sufficient cable for 
manipulation. 

To use the instrument, the operator first turns the control switch to 
“filament” position and, after a short interval to allow the filament to attain 
its full heat, turns the switch to “meter” position. Zero or “no gas” adjust- 
ment in fresh air is next made by turning the rheostat knob while holding the 
detector head in a vertical position. 

The detector head is then placed in the atmosphere to be tested, being 
either held in the hand, raised vertically on a pole, extended horizontally or 
lowered into a manhole, tank, etc. (Fig. 3). If there is combustible gas or 
vapor present in the atmosphere this is shown immediately by the meter 
needle, which moves up the scale and comes to rest. The meter scale reading 
at this point is then noted. Explosive mixtures are indicated by a repeated 
oscillation of the meter needle. Frequent or continuous readings may be 
taken where men are working, and a constant check on the condition of the 
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Fig. 3. Lowering the detector into an oil tank. 


atmosphere may be thus maintained. All accessible parts of tanks or ccm- 
partments can be tested for gas pockets; the detector head may be lowered 
into a tank while the operator remains outside, or the entire outfit may be 
operated in a gaseous atmosphere. 

The meter scale (Fig. 4) is divided 
into fifty equal divisions. For the 
operator who desires to know the 
amount in per cent of a known com- 
bustible gas or vapor present in a 
mixture of only that gas or vapor and 
air, the 0 to 50 meter scale reading is 
referred to the gas chart for that par- 
ticular gas or vapor. From.the curve 
the per cent of gas corresponding to 
the meter reading is obtained. If the 
atmosphere being tested contains 
more than one known combustible 
component, or its composition is un- 
known and the explosion hazard is of sole importance, the meter reading is 
referred to a “Per Cent of Explosibility” curve (Fig. 5). 

The scale is also divided into a white section and a red section especially 
for those concerned with gas testing in and about oil tankers, oil and gasoline 
storage tanks, tank cars, oil refineries, etc. If the meter needle comes to rest 
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Fig. 4. The meter scale. 
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Fig. & Per cent of explosibility chart to which the meter scale readings are 
referred. 

anywhere in the red section, an atmosphere containing 0.2% or more of com- 
bustible gas or vapor (expressed in terms of pentane vapor) is indicated, 
showing that the atmosphere is unsafe for any work requiring heat or fire, or 
liable to emit sparks, and also unsafe to breathe. If the needle comes to rest 
in the white section, less than the equivalent of 0.2% pentane is present, and 
hot repair work may be done provided all other regulations and precautionary 
measures pertaining to fire, and the customary tests as to the safety of the 
atmosphere for breathing prescribed by the industry have been followed. 

The indicator is applicable to the testing of a wide range of combustible 
gases, vapors, and mixtures in air, and is capable of determining concentra- 
tions from a minimum of approximately 2% of the lower explosion limit to a 
point slightly above this lower explosion limit. 
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Fire Tests of Wooden Laboratory Tables. 


Fire hazard tests on a wooden laboratory table were recently made by 
the U. S. Bureau of Standards at the request of the Board of Education and 
the fire department of the District of Columbia. 

In selecting laboratory equipment for the new McKinley Technical High 
School, the question of the fire hazard of wooden tables was brought up by the 
fire department and a complete table which had been in use for several years 
in one of the schools was submitted for test. A Bunsen burner was overturned 
on the top of the table and the flames were allowed to spread or burn them- 
selves out without interference. Five separate tests were made under conditions 
as nearly representative as possible of those that might occur in actual use. 
The entire table was consumed by the flames during the last test. Flame pene- 
tration tests were made on several small specimens of yellow pine and maple 
to determine the relative rate of burning of the two woods. 

The fire hazard of wooden laboratory tables is dependent upon the 
design and the conditions of use. The least hazardous type of table would be 
one without reagent rack or drawers. In the tests made representative of this 
type flames from the burner charred a hole in the top, but did not spread to 
any appreciable extent beyond the edge of the burner flames. When books 
and papers were placed on the top and the flames allowed to impinge against 
them, the spread of the fire was greater, and a considerable portion of the 
corner of the table was burned. Several embers of a size sufficient to ignite a 
combustible floor dropped from the table. 

The most hazardous type of table would be one with a reagent rack and a 
stack of drawers underneath. While tests representative of the one with a 
reagent rack were not made, one was made in which the burner flame was 
directed downward on the table top directly above a stack of drawers. After 
the flames had burned through the top, the light wood of the drawers ignited 
and the flames continued to spread until the entire table was completely 
consumed. 

The flame-penetration tests indicated that pine table tops did not con- 
stitute a greater hazard than maple table tops. 

The tests showed that wooden laboratory tables without drawers beneath 
or reagent rack, books, or other combustible materials on top, do not present a 
serious fire hazard, particularly where placed on incombustible floors. 


From Technical News Bulletin, U. S. Bureau of Standards. 
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Fire Tests of Gasoline Truck Tanks. 


By C. H. Haupt (Member N.F.P.A.), 
Chief Engineer, Standard Oil Development Company. 


Practically no information appears to have been published up to the 
present time concerning the requirements of automobile truck tanks used to 
distribute gasoline to service stations insofar as adequate venting facilities are 
concerned. Vents are required on automobile truck tanks used for the distribu- 
tion of gasoline for several reasons: first, to permit the contents of the tank 
to expand and contract freely, depending on the weather; second, to permit a 
greatly increased volume of vapors to be released should the tank be subjected 
to a fire; third, to permit drawing off gasoline when delivering to the cus- 
tomer without creating a vacuum in the tank compartment; and fourth, to 
prevent spilling of gasoline should the truck overturn. 

Having need for such information, the General Engineering Department 
of the Standard Oil Development Company conducted two tests at the request 
of the Domestic Sales Department of the Standard Oil Company of New 
Jersey, which employs a very large number of tank trucks for gasoline dis- 
tribution. For each fire an old condemned reconditioned truck tank of ap- 
proximately 600 gallons capacity and divided into several compartments was 
used after having been removed from its chassis, but allowed to remain 
mounted on the lateral cradles and longitudinal sills which ordinarily support 
it. The tanks in each test were elevated to a height similar to that in service 
on the chassis, quantities of wood were piled beneath them, and the wood 
completely saturated with gasoline. Figure No. 1 shows the set-up for the 
first test; that for the second test was similar in all respects. Fire was then 
set to the pile of wood and allowed to burn until it was practically consumed. 

In the first of these two fires each compartment of the tank was equipped 
with a vent which the company had been using up to that time as regular 
equipment on truck tanks. Each compartment was also provided with a plug 
of metallic alloy, designed to fuse at a relatively low temperature, and which, 
after being subjected to elevated temperatures from the fire for several min- 
utes, would fuse and give additional relief to the tank compartment. Each 
compartment of this tank was also provided with a foot valve, the purpose of 
which, when closed, is to prevent the contents of the compartment from drain- 
ing through the delivery line and ultimately feeding the fire. 

Six minutes after the fire had been started gasoline had expanded and 
commenced to flow from the compartments through crevices which apparently 
opened up around the dome covers after the fire started. In twelve minutes 
the tank parted between two of its compartments, allowing all the gasoline to 
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Fig. 1. Gasoline-filled tank from tank truck ready for first fire test. The pile 
of wood under the tank was saturated with gasoline before ignition. 


flow from one of them, causing an enormous flare. This weakened the tank 
construction and allowed the tank to sag considerably. Shortly afterward a 
second compartment ruptured, spilling its contents upon the fire. It was sub- 
sequently found that these compartments burst due to the internal pressure 
generated by the vapors of the gasoline and the heat of the fire, the pressure 
having built up much more rapidly than it could be relieved by the vents. 
Indications after the fire were that the vent was of improper design and did 
not function properly, particularly with respect to the non-spill disc (designed 
to prevent escape of gasoline through the vent in case of overturning of truck), 
which, under a very slight pressure, was found to seat and close the vent com- 
pletely, preventing escape of any vapor through it. Also, the fusible metal had 
too high a melting point, permitting too great a pressure to build up in the 
tank, before it melted, to allow adequate relief. 

Having obtained this information, steps were taken to find a suitable vent 
and a metal alloy of sufficiently low melting point to permit almost immediate 
fusion at elevated temperatures and consequent relief to the compartment. 
Proper vents and fusible plugs having been found, a preliminary to the second 
test was conducted upon the second gasoline-filled truck tank by burning 
twenty gallons of gasoline in a pan beneath the tank. This fire had no 
damaging effect whatever on the tank or its contents, the vapors from the 
vents not even being ignited. This tank was then put through a test similar 
to the first. With a fire of similar intensity as that of the first test, the vents 
on the compartments of the tank functioned satisfactorily and the fusible 
plugs, made from the low melting point alloy, melted out sufficiently early 
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Fig. 2. The second fire test. This picture shows the height of the fire, with 
flames issuing from vents, dome covers, and faucets (lower right). 


during the fire to permit free venting of the tank compartments, preventing 
excessive pressure being built up in the latter, which saved the tank from any 
serious damage. This indicated conclusively that the vents and plugs, both 
insofar as their design and operation were concerned, were satisfactory for the 
company’s needs on truck tanks. Figure 2 shows the fire of the second test at 
its height, while Figure 3 shows clearly that no real damage occurred to this 
tank during the fire, this photograph having been taken immediately follow- 
ing the fire. 

The relief vent which was found satisfactory was of } in. size, and was 
provided with pressure and vacuum relief as well as a non-spill check designed 
to prevent spilling of the tank contents should the truck overturn. The fusible 
plug was made from an alloy having a melting point of 155° F., the plug being 
0.69 sq. in. in area. These two venting facilities were found adequate for a 
tank compartment of 300 gallons capacity. 

Based on the results of the tests, it would appear that a compartment of 
300 gallons capacity or less should be provided with a vent area equivalent to 
1.25 sq. in., this area to be provided for either by a relief vent having that 
free opening or by a combination of relief vent and fusible plug, the combined 
area of which is equivalent to 1.25 sq. in., 0.4 sq. in. of which should be in 
the relief vent. For compartments having a capacity greater than 300 gallons 
and up to 600 gallons, it is believed a vent area equivalent to 2.50 sq. in. 
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Fig. 3. The tank, undamaged, after the second fire test. 


should be provided, either by a relief vent alone or by a combination of relief 
vent and fusible plug; if by the latter, the relief vent need not be of greater 
size than that found adequate for the 300-gallon compartment. It is essential 
that the relief vent should be one that is known positively to operate under 
any conditions likely to occur during a fire relative to temperature 
and pressure. 

The tests also showed the value of having a foot valve placed in the 
bottom of the compartment to prevent the contents of the latter flowing out 
during a fire. 

The oil transportation departments of the various oil companies are 
greatly in need of information of this character by which venting facilities and 
other safety appliances can become standardized, and it is with the belief that 
information provided by such tests as the above will ultimately result in’ such 
standardization that this article has been presented. 

The information thus far obtained has been submitted to the N.F.P.A. 
Committee on Flammable Liquids, which is studying the entire subject of tank 
venting with a view to recommending venting provisions for various types and 
classes of tanks. 
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Inert Gas Protection for Oil Reservoirs. 


By Geo. P. Cronk, 
Engineer, Cosgrove and Co. (Member N.F.P.A.). 


For the past several years the oil industry as a whole, as well as the 
insurance fraternity and others directly and indirectly interested in these 
lines of business, have realized the necessity of some form of protection for the 
large earthen reservoirs in use by the various oil companies for storing their 
products and ranging in capacity from 500,000 barrels to 2,000,000 barrels. 
At the present time these containers are used principally for the storage of 
residuum, but in a few isolated cases some are still used for the storage of 
crude oil. 

The necessity for some form of protection became glaringly apparent 
following the large oil fires of some few years ago at San Luis Obispo and 
Brea, California. These fires were both caused from lightning strokes, it being 
the general consensus of opinion that the actual ignition was caused by induced 
static rather than direct strokes. There were terrific explosions at both places 
when the reservoirs were struck, indicating that the vapor mixture between 
the reservoir roof and the surface of the oil was extremely explosive. At 
San Luis Obispo two of the reservoirs were ignited almost simultaneously by 
a single lightning stroke, which eye witnesses said struck midway between the 
two reservoirs, and the resulting explosion broke plate glass windows in the 
town of San Luis Obispo over two miles away. 

The two fires were about the greatest catastrophes suffered by the oil 
industry in its history, and immediately the various oil companies began a 
very exhaustive study as to the causes and conditions present at the time 
of the fires. 

One of the first things brought to light was the necessity of keeping a 
mixture under the roof of the reservoir at all times which would not ignite. 
The Shell Oil Company had for some time prior to the above mentioned fires 
recognized this danger and had been experimenting with their inert gas 
system, which is a system for introducing carbon dioxide into the reservoir 
rather than to allow air to be sucked in, due to temperature changes and 
various other conditions. 

This system has proved highly successful as a preventive measure and 
has been in use by the Shell Oil Company for some years, affording a maxi- 
mum of protection, together with the lightning system installed on all of their 
reservoirs. Briefly, the method of introducing this inert gas into the reservoirs 
is as follows: 

The gas itself is drawn from the boilers at the refinery (the reservoirs 
being located in close proximity to a refinery in all cases). This is accom- 
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The experimental reservoir. 


plished by means of a 2000 cu. ft. per minute exhauster which operates 
against a head of 7.3 inches of water. The fuel used for the boilers is gas, 
which affords a clean and efficient combustion chamber product. The gas, 
after having been cooled down to between 80° to 110° F., then passes through 
the exhausters and into spirally wound stove pipe 16 in. to 20 in. in diameter, 
the size depending upon the rate of gas supply necessary when oil is being 
pumped from the reservoir, length of lines and other losses of head which may 
be involved. Next the gas passes to concrete distribution chambers which 
are located from 400 ft. to 700 ft. from the reservoirs, from which point it is 
carried to the various reservoirs by means of wood stave lines varying in size 
from 12 to 20 in., the size being dependent upon the length of runs and size 
of reservoirs. All along the entire system from the intake to the exhaust end 
are numerous control gates and dampers to properly regulate and control 
the gas flow. 

A good deal of experimental work along this line has been conducted by 
the Shell Oil Company to determine the exact percentage of hydrocarbons and 
oxygen which was necessary to form explosive mixtures, and what per cent of 
carbon dioxide was necessary to preclude the possibility of an explosion. The 
system was shown to be so highly effective that the idea was conceived of 
constructing a test reservoir and inviting engineers of the various oil com- 
panies, as well as engineers representing insurance interests, to attend a 
demonstration to show the value of this form of protection. 

Largely through the efforts of Mr. T. D. Peace, Insurance Manager of 
the Shell Oil Company, Mr. C. O. F. Jenkin, Superintendent of their Martinez 
Refinery, Mr. A. G. Marshall, Chemical Engineer at the Martinez Refinery, 
Mr. A. W. Gunnison, Engineer of the Board of Fire Underwriters of the 
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Pacific and Cosgrove & Company, Inc., Insurance Brokers for the Shell Oil 
Company, a demonstration of this system was arranged for March 21, 1929. 

The apparatus used consisted of a miniature reservoir 36 feet in diameter 
and 74 feet deep, into which about 2 feet of about 25° A.P.I. crude oil was 
introduced and fortified with gasoline in order to produce the proper hydro- 
carbon mixtures in the space between the surface of the oil and the roof. The 
gases were withdrawn from this tank to an explosion chamber located approxi- 
mately 100 feet away by means of 2 in. lines, entering the tank at various 
depths in order to take samples from any point in the tank and determine the 
amount of stratification of the vapors. A blower was used to suck the vapors 
from the tank. Paper gaskets were clamped on top of the explosion chamber 
which burst upon explosion of the vapors. Ignition was accomplished by 
means of a spark plug in the side of the explosion chamber, and when this 
failed a 3-in. plug was removed and a lighted torch was thrust into the 
chamber. Between each test the explosion chamber was filled with water to 
force out any remaining vapors and cleanse the chamber. 

The results obtained from the various tests follow: 

EXPERIMENT No. 1. 150 c.c. of a volatile gasoline fraction was added to the air in the 
explosion pot. The mixture was found on analysis to contain: 

Hydrocarbons 2.9%; Oxygen 20.1%; COz None. 

On applying the spark there was an immediate explosion. 

EXPERIMENT No. 2. Vapors from the experimental storage tank, taken from near the 
surface of the oil, were transferred to the explosion pot, and found to analyze: 

Hydrocarbons 2.1%; Oxygen 9.8%; CO: 6.6%. 

The spark was kept going for a minute, with no result, and then a flaming gasoline 
torch was plunged into the pot through a 3-in. hole in its side. There was no combustion, 
and the torch was extinguished twice. This mixture would certainly have been exploded 
by the spark if the inert gas had not been present. See experiment No. 4 (b) below. 

EXPERIMENT No. 3 (a). Vapors from the same location in the storage tank (near the 
oil) were transferred to the explosion pot, and enriched with more hydrocarbons by 
} adding 150 c.c. of volatile gasoline, the explosion pot being of 180 gallons cubic capacity. 

The final mixture was. 
Hydrocarbons 4.8%; Oxygen 9.5%; CO: 6.7%. 

This proportion of hydrocarbons would certainly have been explosive in air, since the 
upper limit in our experiments has been found to be about 6% hydrocarbons. The above 
mixture with inert gas was not exploded by passing the spark for a minute, and when 
tested by the torch at the 3-in. hole, showed only a feeble burning where it came in con- 


tact with air. There was no sign of the rise of pressure that would have occurred if the 
flame had been propagated throughout the gaseous mixture. 

EXPERIMENT No. 3 (b). The above was repeated, but adding 400 c.c. of light gasoline 
to the vapors from the tank. The analysis became: 

Hydrocarbons 13.8%; Oxygen 8.4%; CO: 6.2%. 

The above mixture was sparked for a minute with no result, but burned freely on 
ignition by the torch at the 3-in. plug hole. 

EXPERIMENT No. 4 (a). Air was blown through the oil in the tank for an hour to 
sweep out the inert gas. A sample of vapors from near the oil surface was taken into the 


















































INERT GAS PROTECTION FOR OIL RESERVOIRS. 


Apparatus for testing explosibility of vapors. 


explosion pot and found to analyze: 
Hydrocarbons 2.9% ; Oxygen 19.5%; CO: 0.7%. 

This mixture exploded instantaneously with the spark. 

EXPERIMENT No. 4 (b). A sample from under the roof of the tank was taken into the 
pot and analyzed: 

Hydrocarbons 1.8% ; Oxygen 20.1%; CO. 0.5%. 

This mixture did not explode at once on sparking, but did explode after leaving the 
spark on for 30 seconds. The analysis shows that it is just on the lower limit of mixture 
strength for explosibility. 

EXPERIMENT No. 5. A sample of vapors from near the surface of the oil was enriched 
with light gasoline and found to have the analysis: 

Hydrocarbons 12.3%; Oxygen 17.8%; CO: 0.7%. 

This was shown to be non-explosive on passing the spark for a minute, but burned 

freely at the 3-in. plug hole on ignition by the torch. 


Within the space of one day it was of course only possible to illustrate in 
a general way the principles governing combustion of gascous mixtures. The 
apparatus has been in constant use for some time, studying the whole ques- 
tion, and the results obtained may be summarized as follows: 


1. Mixtures of hydrocarbons with air are only explosive by a spark if 
the hydrocarbon content by analysis lies between 2% and 6%. Mixtures 
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appreciably below 2% are too dilute to be ignited, and mixtures above 6% are 
too rich. Mixtures above 6% will, however, burn in a jet in contact with out- 
side air in the same way as ordinary town’s gas will. 

2. Provided we keep the oxygen concentration down to 14%, which has 
meant a carbon dioxide content of about 4% in our experiments, we cannot 
get a mixture that can be exploded by a spark with any concentration of 
hydrocarbons. Preparing the inert gas by combustion of any particular type 
of fuel, the oxygen and carbon dioxide are naturally always in relation to 
each other. 


The Kinloch Mine Disaster. 


Forty-six men were killed and four were injured in an explosion and fire 
at the Kinloch mine, Parnassus, Pennsylvania, on March 21, 1929. The 
explosion originated underground, and it was here that forty-five lives were 
lost. It extended to a structure above the mouth of the mine, which was 
seriously damaged by fire, and one death and the four injuries occurred here. 
Two hundred and fifty-eight men were underground at the time of the explo- 
sion; fortunately, due to partial rock dusting, the explosion was limited and 
two hundred and twelve escaped on the day of the explosion and one the 
following day. 

The general arrangement of the mine slope is shown by the accompany- 
ing diagram. The workings are approached through a slope pitching at an 
angle of 30 degrees. This opening is of sufficient width to accommodate a 
conveyor about five feet wide, a car track for hauling mine refuse and supplies, 
and a footway. The coal is dumped into a bin of about 18 tons capacity at 
the foot of the slope and fed to the conveyor. At the point of discharge oi the 
bin under the conveyor, which was in an enclosed space, there was a sprinkling 
arrangement for laying the coal dust which arose during the operations. The 
investigating commission states in its report that it obtained no evidence that 
the sprinkling arrangement had been in operation since December, 1928. 

The mine is ventilated by an exhaust fan, which at the time of the explo- 
sion was exhausting 241,500 cu. ft. of air per minute. Of this, 160,400 cu. ft. 
per minute, pure air from the surface, entered by way of the slope, making a 
velocity of 1050 ft. per minute over the conveyor. 

The mine was electrified, with mine machinery electrically operated, and 
electric lights. Most of this was not of a “permissible” character for a gassy 
mine. (‘‘Permissible” means approved by the U. S. Bureau of Mines, fol- 
lowing tests.) 

This report has been extracted from the report of the commission appointed by the 


Pennsylvania Secretary of Mines to investigate the explosion and from other data furnished 
through the courtesy of Mr. George S. Rice, Chief Mining Engineer, U. S. Bureau of Mines. 











THE KINLOCH MINE DISASTER. 63 





Semeen 
Mouse 


Sketch of the Kinloch Mine slope. 


(Not to seale.) 

A—Chamber. F—Two-ton car tipple. 

B—Coal hopper. G—Head pulley and drive. 

C-C—Upper strand of conveyor carrying 60 to L—Probable point of ignition of dust cloud 
75 tons of coal. Practically all of upper from rupture of 250-volt D.C. lighting 
strand telescoped in Chamber A. circuit. 

D—Distributing conveyor. R—Point of rupture of conveyor. 


E-E—Double track entry. 
The Explosion. 


At 7:25 a.m. on March 21, the loaded strand of the conveyor broke a 
few feet below the top. A portion of the conveyor lodged on the incline above 
the slope portal and the remainder went to the bottom with its load of 50 to 
60 tons of coal. The sudden impact of the conveyor at the bottom threw a 
dense dust cloud into suspension. This was ignited by a spark from electric 
wiring or equipment deranged by the impact. The dust explosion extended to 
the surface and through a large area of the mine with considerable violence. 

All of the men in the mine who lost their lives were involved by the force 
or effect of the explosion from the moment of its occurrence except seven, who 
attempted, after having been otherwise directed, to make their escape by pas- 
sageways leading to the slope. Workmen who were fortunate enough to be 
able to travel and act promptly after the explosion soon found their means of 
escape to the slope opening cut off by afterdamp, and were compelled to find 
their way to openings to the surface through unmarked and unfrequented 
passageways, portions of which were partly filled with water. These openings 
were from two to four miles from the slope portal. It was not until about 2:00 
o’clock in the afternoon that the last, save one, of those left alive after the 
explosion emerged from the mine, the exception being a man who barricaded 
himself in his working place and met the exploring crews on his way out of 
the mine on the day following the explosion. 

Temporary repairs having been made to the ventilating fan structure, 
and men and procedure organized for entry to the mine by way of the slope 









THE KINLOCH MINE DISASTER. 


The Tipple Building. 
Conveyor comes up from entrance of slope at lower right. 


portal, and the last group of workmen having arrived at the surface, the 
ventilating fan was put in operation. In a few minutes after the fan was put 
in operation, trained men and mine officials descended the slope and began 
exploration and recovery work, which was continued until the mine was fully 
explored and all bodies recovered. Recovery operations were considerably 
hampered by the finding of five fires. Three were extinguished by direct 
methods, but the other two could not be reached because of smoke and other 
hampering conditions and were therefore sealed off, which involved a con- 
siderable amount of time and labor and the usual hazards accompanying such 
an undertaking. 
The Tipple Building Fire. 

The explosion traveled up the slope to the tipple building, which was 
ignited and burned for three or four hours. One man was burned to death 
here and four were injured. This structure, as shown by the accompanying 
illustration, was entirely of steel construction, with no combustible material 
except coal dust and pieces of coal, some wooden flooring, and the paint on the 
corrugated iron walls. The damage to this structure was largely due to the 
fire rather than to the explosion, which presumably did not have great force 
when it propagated outside the mine and into the tipple building, the floor of 
which was 25 to 30 ft. above the ground. 
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It would appear from the description that this fire might have been con- 
trolled with a minimum of damage by an automatic sprinkler system if sprin- 
klers had been installed. Automatic sprinkler protection is not usual in this 
class of property; this case indicates the potential value of such protection. 


Recommendations of the Commission. 
The official investigating commission made the following recommenda- 


tions at the conclusion of its report: 

1. That the use of the conveyor be discontinued as a means of transport until and 
unless it be provided with an automatic device or devices capable of preventing the con- 
veyor or any part thereof from running away on a slope in the event of breakage of the 
conveyor, and that any device or devices installed to effectuate this recommendation shall 
be approved by the inspector of the district, aided by such mechanical engineering advice 
as may be necessary. 

2. That all roadways, airways, and working places be thoroughly rock dusted and so 
kept that the percentage of non-combustible to the mine dust shall be greater than 65 per 
cent, and that such rock-dust treatment be maintained within 40 feet of the working faces. 

3. That the wherewithal for supplying and maintaining a means of conducting water 
along the cutter bar of each mining machine be provided, and that sufficient hose be sup- 
plied in each working place so that the face region may be kept watered and wet. 

4. That all open and idle workings be ventilated insofar as this is consistent with 
mine practice, and that such workings be examined by the mine foreman or his assistant 
or assistants once each week as required by the statute, and the results of such examina- 
tions made a matter of record in the book provided by the commonwealth for that 
purpose. 

5. That a determination be made as to whether or not the openings to the surface of 
this mine are in accordance with the intent and purpose of the statute, because of the great 
distance by which they are separated. 

6. That all passageways over which men are required to travel to the openings at 
surface shall be well drained and otherwise kept safe and comfortable for travel, and be 
supplied with sufficient direction signs for the guidance of those who may be compelled to 
travel to the openings. 













THE SWEDISH GOVERNMENT FIRE LABORATORY. 


The Swedish Government Fire Laboratory. 


By Ragnar Schlyter (Member N.F.P.A.), 

The Government Testing Institute of Sweden. 
Among the achievements on which the Swedish Association for Protec- 
tion Against Fire (“Svenska Brandskyddsf6reningen”) can look back in cele- 
brating the tenth anniversary of its existence is the establishment through its 
assistance of a fire-technical laboratory at the Government Testing Institute 
for the testing of the fire-resistive qualities of building materials and building 
constructions, pillars, doors, safes, etc. For it was at the instance of the 
Swedish Association for Protection Against Fire that the Government Testing 
Institute added fire-technical tests to its program and the fire insurance com- 
panies placed 40,900 crowns ($11,000) at the disposal of the Association for 
the equipment of a fire-technical laboratory connected with the Testing 
Institute. It was in 1920 that the Association approached the Testing Institute 
with a view to inducing it to undertake to test fire-resistive building construc- 
tions, doors, windows, materials, etc., as well as fire-protecting substances for 
the impregnation of wood and cloth, and fire-fighting equipment, such as 
chemical fire extinguishers, hose, etc. 


Fire-Technical Testing Methods. 

In judging the fire-resistive qualities of a material, the results gained 
through practical experience during fires ought to be used as a basis, and the 
test carried out in such a manner that, for example, a building material which 
in a wall of a certain thickness has withstood a fire of a certain intensity shall 
be approved during the test for similar fires. Experience shows that walls of 
red bricks of old manufacture and of usual thickness have withstood the test 
as fire-resistive walls during fires. Walls of similar material with the same 
specific gravity and in other respects of the same quality and thickness, there- 
fore, should be approved by test as fire-resistive walls of the correspond- 
ing class. 

For the testing of the fire-resistive qualities of building materials, 
columns, doors, safes, etc., different methods have been used in different 
countries. In Germany such materials and constructions have to a great 
extent been tested in small test houses heated with wood (Materialpri- 
fungsamt, Berlin-Dahlem). In England similar test houses were formerly 


N.F.P.A. members who attended the 1920 annual meeting in Chicago will remember 
Mr. Schlyter, who was then in the United States securing information on American fire 
test methods prior to establishing the laboratory which this article describes. See Proceed- 
ings, 1920, page 218. 

For convenience in reading, English equivalents in this article are given in parenthesis 
after each metric measurement. These are only approximate and are not to be taken as 
exact equivalents of the metric figures—Eb. 
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Fig. 1. Fire laboratory with regenerative gas-heated fire-testing furnace for 
building materials, columns, safes, etc. 


used, but heated with gas (British Fire Prevention Committee). The Fire 
Offices Committee in Manchester built, in 1927, a gas furnace for the testing 
of walls. In the United States, besides this method, other methods have been 
used with gas-heated furnaces of different types and different sizes for various 
purposes at the Underwriters’ Laboratories in Chicago and at the laboratories 
of the Bureau of Standards in Washington. 

To enable it to choose a suitable method for testing, the Government 
Testing Institute made an exhaustive investigation in 1920. The result of this, 
as well as further studies of the subject, was the construction and equipment 
in the fire laboratory of the Testing Institute of the fire-testing furnace 
described below, which is of a general type, allowing not only sample walls 
3 meters (10 ft.) high and 2 meters (64 ft.) wide to be tested under a simul- 
taneous load, but also columns, doors, windows, safes, etc. 


The Laboratory Building. 
The fire laboratory, which is a building 13.25 m. (434 ft.) long, 8 m. 
(26 ft.) wide and 4.5 m. (144 ft.) high, consists of two rooms, the furnace 
room and the extinguishing room, and is connected with the heat-insulation 
and refrigeration laboratory. (See Fig. 1.) This arrangement makes it pos- 
sible to use the refrigerating plant in the refrigeration laboratory both for the 
testing of the frost soundness of road and building materials in a refrigerator 
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built especially for this purpose, and for the cooling of the cold room in the 
heat-insulation section for the testing of the heat-insulation capacity of walls 
according to the Eriksson method. After testing the heat-insulation capacity 
of a wall, it is possible, if so desired, to remove it to the adjacent fire labo- 
ratory if it is to be tested there. 

The heat-insulation and refrigeration laboratory, with the adjacent road- 
material laboratory, was built in 1925. The fire laboratory was built in 1928 
as a skeleton house with columns and roof-truss of iron. 


The Fire-Testing Furnace. 

When the Government Testing Institute was to provide a modern fire- 
testing furnace, the question arose as to how this ought to be constructed in 
order to give a good result, i.e., higher temperature, if possible, in a relatively 
shorter time than in furnaces previously used. The Testing Institute, there- 
fore, investigated the possibilities of heating the fire-testing furnace with oil 
or gas, and, in collaboration with Stockholm Gas Works, decided to use a 
regenerative gas furnace, the construction of which is shown by Fig. 2. The 


consumption of gas at full capacity is approximately 80 cubic meters (about 
2850 cu. ft.) per hour. 


The Fire-Testing Method of the Testing Institute. 

The testing of a wall is carried out in the following manner: a wall 3 m. 
(10 ft.) high and 2 m. (64 ft.) wide is inserted into the testing frame and 
hydraulically subjected to a load equal to that which the wall is calculated to 
carry in a completed building. The testing frame is thereafter placed in front 
of the furnace room after this has been heated in the manner described, 
closing this room in the same manner as a sliding door. The furnace room, 
which is 2 m. (6} ft.) wide, 3 m. (10 ft.) high, and 30 cm. (1 ft.) deep, is 
heated with gas to a high temperature. In this manner the wall being tested 
is heated for a specified time on one side up to the desired temperature or for 
the time-temperature curve (American standard), whereafter it is rapidly 
pushed into the adjacent extinguishing room, where the heated side is sprayed 
with water. The time of heating and the maximum temperature to which the 
wall is exposed during the test determine the classification to which the 
tested wall belongs. 

Fig. 2, section c-c, shows how the furnace may be changed for testing 
safes, columns, or similar objects. The door is placed outside the testing frame 
in such a manner as to increase the depth of the furnace room from 30 (1 ft.) 
to 80 cm. (2 ft. 74 in.), providing room for a safe. Under the same conditions, 
this can be exchanged for a column 3.5 m. (114 ft.) long, which is attached 
to the testing frame under simultaneous hydraulic pressure. In this manner 
the column stands inside the furnace and is heated on all sides. Through 


special peep holes in the walls of the furnace the necessary observations are 
made and temperatures taken. 
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Fig. 2. Regenerative gas-heated furnace. 


In the foregoing the new equipment of the Swedish Government Testing 
Institute for carrying out fire tests of different kinds has been described. Tests 
will now be made for account of the Royal Department of Communications 
of certain ordinary types of walls which may be considered “public property.” 
Thereafter special material or constructions, such as fire-resistive doors, win- 
dows, safes, etc., will be tested for private clients. The result of this will 
probably be a classification of building materials and building construction 
with regard to their fire-resistive qualities. 


ACKNOWLEDGMENT. The Swedish Institute is indebted to Underwriters’ Laboratories 
in Chicago and to the Bureau of Standards in Washington for all the helpfulness they have 
shown to Swedish engineers visiting and studying the fire laboratories in the U. S. A. 





THE PREVENTION OF COTTON GIN FIRES. 


The Prevention of Cotton Gin Fires. 


By Harry E. Roethe,* 
Secretary, N.F.P.A. Committee on Farm Fire Protection. 


Fires in cotton gins cause a large annual loss in the United States, in some 
seasons amounting to $1,250,000. Arkansas, Georgia, North Carolina, Okla- 
homa, and Texas especially suffer great loss. In 1917 the loss from cotton-gin 
fires in Texas alone was approximately $1,000,000. 


Causes of Cotton-Gin Fires. 

Fires during the ginning process may be due to a number of causes, such 
as matches in cotton, static electricity, overheated bearings, friction between 
the saws and cotton stuck in the ribs, and sparks struck by the passage of 
metal and other foreign material through the equipment. 


Testing the Match Theory. 

Since it was generally thought that most of the fires in cotton gins were 
caused by matches in the cotton, the following tests were made by Federal 
investigators during the ginning season in Texas. 

One forenoon more than 500 birdseye matches were placed in a load of 
cotton after about half the cotton had been taken from the wagon. The cotton 
containing the matches was then drawn into the suction pipe, and started on 
is way through the gin. No fires broke out in the cleaner, the pneumatic dis- 
tributor, the feeders, the stands, the lint flue, or the bale. Two small fires 
occurred in the huller breast, but they were easily extinguished by lifting the 
breast and smothering the flames. 

At another gin, one afternoon, 38 marked matches were placed in about 
600 pounds of seed cotton, in the seed house, and drawn with the cotton into 
the cleaner. The feeders were shut off, and the cotton was forced out through 
the overflow. No fires occurred anywhere. Then 47 more matches were added 
to the cotton on the overflow, and the entire mass was drawn again into the 
cleaner. This time the feeders were opened, however, and the cotton was fed 
into the gins in the usual way. Again no fires were observed in the cleaner, 
the belt distributor, the feeders, the gin stands, the lint flue, or the bale. As 
in the first test, however, two small fires occurred in the huller breast and 
were readily put out. 

In these two tests nearly 600 matches passed through the two systems 
without causing a fire anywhere except in the huller breasts. Even there only 
four small fires occurred. 

*Engineer, Chemical Engineering Division, Chemical and Technological Research, 


U. S. Bureau of Agriculture. The text of this article has been issued as U. S. Department 
of Agriculture Circular No. 76. 
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Fig. 1. The result of a cotton-gin fire. 


Since some gins in Texas have reported from 50 to 100 fires a season in 
years when the fire loss was heavy, it seems fair to assume that five fires to 
each gin in that State during such seasons constitute a conservative average. 
That would mean a yearly total of 20,000 fires, of varying magnitude, for 
Texas alone. Assuming that all these fires were due to the presence of matches 
in the cotton and assuming further that one match out of every 600 present in 
cotton can be counted upon to start a fire in the cleaner, where a blaze is far 
more serious than in the huller breast, fully 12,000,000 matches must in some 
manner have found their way into the Texas cotton crop. 

The crop and climatic conditions in Texas during the 1922 ginning sea- 
son, for example, make it possible further to refute the oft-repeated statement 
that matches in cotton cause most of the fires during the ginning process. 

If proper allowance is made for the law of averages with respect to the 
presence of matches in cotton and the existence of average conditions, such as 
cotton dry enough to burn when brought in contact with a flame, and if there 
are no other causative factors, the number of fires during the ginning process 
each year should be uniform. Such is not the case. During the ginning season 
of 1922 the temperature in Texas was high, and the cotton was exceptionally 
dry, but there were comparatively few fires. Generally speaking, the cotton 
was remarkably clean and, in contrast with the conditions prevailing during 
other seasons when many fires occurred, there were no periods of sustained low 
humidity, with the exception of one of four days’ duration. Matches in cotton 
are not responsible for the large number of fires that have occurred in some 
seasons. A more plausible cause must be sought. 


Static Electricity the Principal Cause of Fires. 
Static electricity is the principal cause of fires during the ginning process. 
In seasons when the greatest number of fires have occurred electrostatic 
charges have been abundant and troublesome. At such times the humidity was 
low, and the cotton being ginned was particularly dry and dirty—conditicns 
ideal and necessary for the formation of charges of static electricity. During 
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the periods when few fires occurred very little static electricity could be 
detected. 

When the humidity is low and the cotton is both dry and dirty, high 
charges of static electricity are common in the unloading and distributing 
systems, cleaners, and lint flues, and on saw and brush shafts, and practically 
all belts. These three conditions—low humidity, dry cotton, and dirty cotton 
—are essential for high electrostatic charges in the gin. 


How Static Electricity Is Produced. 

Friction between any two dissimilar bodies produces static, or, as it is 
sometimes called, frictional electricity. To illustrate: 

Many of us, on a day when the atmosphere contains little moisture, have 
tried the trick of shuffling rapidly over a carpeted floor, then grasping some 
metal object, thus receiving a distinct electrical shock. What produces this 
shock? Not the metal, as some have thought, for if the touching is not pre- 
ceded by shuffling no shock is felt. The friction of the feet on the carpet pro- 
duces a charge, or a series of charges, of static electricity, which accumulate 
on the body. Contact with any metal object causes this electricity to be dis- 
charged, with a slight shock. 

Again, when a comb is run through the hair on a dry day, especially if a 
rubber comb is used and the hair is perfectly dry, each individual hair seems 
to stand up alone and refuses to go smoothly into place. This is due to the 
charge of static electricity generated by the friction of the comb against 
the hair. 

During damp weather, or when the air is moist, a condition is produced 
that prevents the formation of static charges, or the charges are neutralized or 
dissipated as rapidly as they are formed. Dry air permits the charges to 
accumulate until the voltage is high enough to cause a spark to jump to some 
other body having a lower potential. 

Almost every ginner has observed that during periods of drought and low 
humidity static electricity is present on all metallic parts of the gin. Fre- 
quently the first man to notice it is the suction feeder, who receives a shock 
from the suction pipe. The oiler finds that he receives a shock as he brings 
the oil can near the bearings, especially those of the cleaner. A man passing 
beneath a belt often feels his hair rise, and, upon approaching more closely, 
experiences a prickly sensation, as if someone were sticking pins into him. 
Sometimes a blue haze plays between the pulley and the belt at the point 
where the belt leaves the pulley, and sometimes sparks are seen to fly between 
these objects near the point of contact. 


What Static Electricity Does to Cotton. 
A series of tests carried out by the United States Department of Agricul- 
ture showed definitely that both seed cotton and lint cotton can be ignited by 
static electricity, provided the cotton is fairly dry and the sparks are frequent 
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enough. Although the sparks drawn from the belt may not ordinarily ignite 
the cotton, it is highly probable that a continuous procession of such sparks, 
which at first char and darken the cotton, will eventually set it on fire. 
Unquestionably, cotton is ignited by some sparks of static electricity that 
jump between the metallic parts of the machinery. 

Static electricity may also cause fires indirectly. It has been demon- 
strated that cotton clings to electrified bodies, such as lint flues charged with 
static electricity, from which it is removed only with difficulty as long as the 
body retains its charge. Many fires have been traced to the hanging of cotton 
in the ribs, as well as to the sticking of the cotton to the lint flue and various 
other places, filling them in such a way as to produce friction, which ulti- 
mately causes a fire. 

How to Eliminate Static Electricity. 

During its investigations the department found that at times static elec- 
tricity assumed such menacing proportions that the ginners were forced to 
take steps to remove it from their plants. In some instances it was present in 
such quantities as to interfere seriously with the operation of the plant, either 
by making it impossible for the men to touch the machinery or by causing the 
cotton to cling to the machinery and thus clog the parts. Fires also were 


very common. 
A few ginners removed the static electricity by hanging wet bagging in 


the buildings, some by wetting down the plant and grounds every day, or even 
twice a day, and others by injecting a little steam into the suction pipe in the 
direction of the flow of cotton. A few grounded the machinery. To the sur- 
prise of many of the ginners, the effective operation of any one of these 
methods seemed to put an end to their trouble with fire. 


Desirability of Grounding Machinery. 

For the elimination of static electricity in cotton gins the Department of 
Agriculture recommends the grounding of machinery, as shown in Figure 2. 

For grounding the saw, brush, and cleaner shafts, a wire firmly seated 
under the head of one of the journal bolts is adequate. The use of a brush 
contact, however, will remove the remote possibility that the oil film in the 
bearing might give trouble as an insulating medium. (Fig. 3.) 

The installation of a good grounding system requires clean, tight contacts 
and connections. The best of systems, no matter how carefully installed, will 
be practically useless if not properly maintained. Too often contacts and con- 
nections become loose and remain loose, and wires break and are not replaced. 

In the grounding system for gins (Fig. 2) two ground rods (1 and 2) are 
used. These rods, preferably of iron (pointed), at least three-eighths of an 
inch in diameter, or pipe (pointed), about three-fourths of an inch in diam- 
eter, should be driven approximately 4 feet into the ground. In dry weather 
the surface soil around the rods should be slightly cupped out, and water 
should be poured in from time to time. 
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Starting with the 
cleaner, it is advisable to 
ground each shaft of the 
boll breakers at A and B, 
the shaft of the beater 
(paddle) at C, the screen, Wire to 
top and bottom, at D and Gourd 
E, the suction pipe (for 
overflow cotton) at F, the CogLEer Lr ius/? 
suction pipe at G, the suc. »whbi79 Ov7 W177 
tion pipe leading to the @a7/qGmwided 
cotton storage house at H, Fig. 3. Brush contact for revolving shafts. 
and the unloading pipe at 
J and K, above and below the flexible canvas joint. 

A good arrangement is to attach a No. 10 insulated wire at B, run it along 
the cleaner and under the Y-shaped union of suction pipes, out through a 
small hole in the wall near by, and down the side of the building to ground 
rod 1. Suitable leads of No. 14 insulated wire should be run from appropriate 
points along this main wire to the various points of contact at A, C, D, E, F, 
G, H, J, and K. 

Contacts should be made also to the brush shaft at L, the saw shaft at M, 
and the screen of the cleaner feeder at N of each gin stand, to the lint flue at 
O (two contacts), and to the suction pipe (for overflow cotton) at P and Q, 
above and below the flexible canvas joint. 

A very satisfactory arrangement is to attach a No. 10 insulated wire at O 
(to the horizontal section of the lint flue at the large end), and pass this wire 
around it in three or four extended spirals to the small end of the flue. At 
this point the wire should be extended upward to the top of the overflow and 
of the belt distributor, across to and through the near-by wall, and down the 
side of the building to ground rod 2. For each gin stand a No. 14 insulated 
wire should be attached at 47, extended to L, passed upward to unite with a 
similar wire attached at NV, and extended to connect with the main No. 10 wire 
wrapped around the lint flue. A No. 14 wire should connect this No. 10 wire 
with the lint flue at O (between the second and third gin stands), and a 
similar wire should extend to P and Q from the main wire at that location. 

As an extra precaution it may be desirable to ground the suction pipes 
and shafts of the various fans. 

All connections should be bright and firm. The connection of wires to 
ground rods and screens should be soldered, those to other wires soldered or 
taped, preferably soldered. Connections to the lint flue and to the suction 
pipes should be made either (1) by cutting a suitable triangular hole, insert- 
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Fig. 4. Accumulated refuse around a cleaner and boll breaker is extremely 
hazardous for the spread of fire. 


ing a 3/16-inch stove bolt (head and one washer inside), wrapping the wire 
around the bolt, and tightly drawing up the nut over a second washer; or 
(2) by soldering a flat-headed 14-inch stove bolt to the pipe and making the 
wire firm as in the first case. 

Shafts in the cleaner, as well as the saw and brush shafts, may be 
grounded through their journals by wires firmly seated under the head of one 
of the journal bolts. 
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Care should be taken to attach wires to the outer side and at the edge of 
the screens in the cleaner and cleaner feeders to prevent clogging or choking. 

The grounding system here described is designed primarily for a ginning 
plant using a cleaning separator and boll breaker, belt distributor, and brush 
gins, but it can be adapted, with slight alterations, to plants having cleaners 
of other types, pneumatic distributor, and pneumatic gins. 


Fire-Packed Gin Bales. 

Fire-packed gin bales, that is, bales into which has passed some burning 
cotton ignited during the ginning process, cause serious cotton losses. It is 
recommended that immediately after a fire, the ginner plainly and conspic- 
uously mark the bale that is tied out, regardless of the known or supposed 
condition of the bale. Some authorities suggest that these bales be identified 
by a red tag on which the month and day of ginning, as well as the gin, is 
shown. This identification will act as a warning to the compress yard weigher, 
the warehouseman, or the railroad agent that such a bale is a suspicious one 
and may contain fire. Bales so identified should be set aside where they will 
not endanger property or other cotton. 


Fire Protection. 
Adequate fire protection in the gin is of great importance. If a fire can be 
fought in its incipiency it can be readily put out, and little damage will result. 


Fire protection equipment in the gin may consist of water barrels, tanks, 
pumps, and pails; hose and standpipe connections to a water-pressure system; 
chemical extinguishers; and steam jets into gin stands, lint flue, cleaner, and 
pneumatic distributor. Interest is being shown in the use of carbon dioxide 
gas as a substitute for steam for fighting cotton-gin fires, especially since 
internal combustion engines and electric motors appear to be supplanting the 
steam engine as a source of power in ginning. Systems using carbon dioxide or 
other inert gases have been developed for fire protection in other industries, 
and it may be possible to adapt this method of fire protection to cotton gins. 


Thirteen Rules for Preventing Fires in Cotton Gins. 

The cotton ginner can render his plant practically immune from destruc- 
tive fires if he will— 

Thoroughly ground all metal and moving parts of the gin, thus eliminat- 
ing the static electricity. 

Educate the neighboring farmers and cotton pickers to keep the cotton as 
free as possible from matches and other foreign material. 

Clean the plant thoroughly at least three times a week, thus freeing the 
premises from lint, through which fire spreads rapidly. 

Refuse to gin wet or even damp cotton, which tends to hang in the ribs 
and to produce friction. 
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Keep the huller ribs and the gin ribs as clean as possible, and the 
saws sharp. 

Clean out the condenser every night and immediately after all fires. 

Inspect all parts of the plant after closing, lest some hot box or smolder- 
ing cotton give rise to a fire. 

Use automatic oilers on all bearings, thus preventing hot boxes and the 
dripping of oil from the boxes on accumulated lint or seed cotton. 

Store no baled cotton on the platform or less than 100 feet from any 
building. 

Prohibit smoking and carrying matches in or around the plant. 

Keep ample and efficient fire-fighting apparatus easily available at all 
times. 

Keep all machinery in proper alignment. 

Mark and segregate fire-packed gin bales. 


Cotton Gin Fire Record. 


The following record of one hundred and seventy-two cotton gin fires, 
reported to the N.F.P.A. Department of Fire Record during the period Jan- 
uary, 1912, to June, 1929, is, as in other occupancy classifications, only a 
fraction of the total number of fires which have occurred during this period, 
but is indicative of the general fire experience in this class of property. It is 
interesting to note that the table of causes does not include any mention of 
static electricity, which is referred to in the preceding article by Mr. Roethe 
as the most important cause of cotton gin fires. It is probable that many of 
the fires listed as unknown in the table, as well as some of those reparted as 
due to foreign material in stock, were actually due to static electricity, but 
were not so reported, as inspectors did not consider this as a possible fire cause. 


Causes of Fires. 
Common Causes. 
Incendiary 
Lightning 
Matches—Smoking 
Stoves, Furnaces, Boilers, etc 


Hot Ashes—Coals, etc 
Miscellaneous Known Causes 
Sparks on Roofs 
Sparks from Machinery 
Sparks from Boiler 
Spontaneous Ignition 
Miscellaneous 
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Special Hazard Causes. 
Foreign Material in Stock 
Friction in Machinery 
Undetermined in Gin Stand 
Undetermined in Lint Flue 
Lint in Contact with Hot Bearing.....- 


Total Known Causes 
Unknown Causes 


Grand Total 


Place of Origin of Fire—Machine or Room. 


Gin Stand 
Gin Saw 
Gin Room—Machine not: specihied. .. oi... isiccsccvs views cccscecenes 
Press or Pressroom 
Heat or Power Equipment 
Lint Flue 
Conveyor System 
CORE BNO TONES 6.6 oisccndnchngaccdawscenendtduccerawrioarame 
Storehouse 
Loading or Unloading 
Miscellaneous Known 
Machinery—not definite 
Cleaner 


Outside 
Unknown or Not Stated 


Slight or less than $1000. 
$1000 to $9999 

$10,000 to $24,999 

$25,000 to $100,000 
Considerable—No specific data 
Large Loss—No specific data 
Unknown or Not Stated 


Fires listed above involving total loss 


Sprinkler Record. 
Total Number of Fires 
Extinguished Fire 
Held Fire in Check 


Total Satisfactory 
No unsatisfactory fires. 
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The S.S. Europa Fire. 


March 26, 1929. 
By Civil Engineer Schubert, 


Surveyor, Hamburg Fire Brigade. 

The steamship Europa, under construction at the docks of Blohm and 
Voss in Hamburg, will, with its sister-ship, the Bremen, be considered among 
the largest and finest ships in the world. The Europa has a length of 280 
meters (916 feet), a beam of 31 meters (102 feet), and a draught of about 
11 meters (36 feet). The two funnels have a height of 45 meters (148 feet) 
above the keel. The ship has passenger accommodations for 3000 people. 
The propelling machinery consists of four turbines, each driving independent 
screws. The boilers are of the oil-fired water-tube type. The circulating pump 
for the condensers has a capacity of 14,000 gallons per minute. Four Diesel- 
driven dynamos produce an electric supply sufficient to cover the require- 
ments of the average city. 

At the time of the fire several thousand men were at work on the 
finishing of this vessel, which was to have made its maiden voyage to New 
York in July. It is at this stage of construction that the danger of fire is 
particularly serious. Combustible interior construction in the cabins and state- 
rooms, the insulation on the bulkheads of the machinery spaces, and the finish 
throughout the vessel were in place, but the fire extinguishing equipment was 
not yet installed. Shipfitters, joiners, riveters and plumbers were working, 
while hundreds of welding and cutting torches were in continuous use on the 
ship. Under such conditions several fires daily would seem to be expected. 
The hazard had been provided for by means of a system of fire buckets dis- 
tributed through the ship and by temporary water lines on the ship which had 
been connected to the high pressure lines of the shipyard. A continuous in- 
spection was maintained by the fire brigade of the dockyard and by a fire 
watch on the Europa. All reasonable precautions had been taken for the 
prompt discovery and extinguishment of any incipient fire. The rapid spread 
of the Europa fire, in spite of the various precautions taken, cannot be 
fully explained. 

From some unexplained cause a fire started at about 3 a.m. in the neigh- 
borhood of a cable channel, spread quickly to the readily combustible insula- 
tion of the cable, and then, like a train of powder, it spread under the influence 
"Translated from Feuerschutz, the monthly publication of the Society of German Fire 


Engineers. 
See also Frontispiece and editorial on page’ 5.—Ed. 
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P. and A. 


The Europa listed dangerously shortly after 9 A.M., and interior fire fighting 
had to be suspended until about noon, when the vessel came to rest on the bottom 
at low tide. 

of the draft through the cable conduits which led throughout the greater part 
of the ship. At various places fire issued from the conduit system and formed 
new fire centers. The numerous ventilator and elevator shafts and the stair- 
ways which led through all the decks were not cut off, and served as flues to 
spread the fire, so that the Hamburg Fire Brigade, when it arrived after a 
six-minute run, found a serious fire which had extended over several decks. 

The water main on the docks, which was used for fire fighting, was 
250 mm. (10 in.) in diameter. This was sufficient for the supply of three 
motor pumpers. There was also available a four-thousand liter (approxi- 
mately 1000 gallons) high pressure pump of the dockyards which took suc- 
tion from the harbor. These sources of water supply were insufficient, and 
therefore thirteen fire engines and boats were called for immediately. After a 
short time there was accordingly available a force of about 350 men and 
equipment with pumping capacity of 56 cu. meters (14,800 gallons) per 
minute. 

The firemen boarded the vessel. The first attack was against the direc- 
tion of the wind in order to stop the further extension of the fire. Only with 
great difficulty and by means of constant changing of men was it possible to 
combat the fire from this side, since these men were of course constantly 
standing in a red-hot air current which swept against them with the speed of 
a hurricane. The steel plates of the ship radiated an unbearable heat, and the 
heavy streams of water from 82 mm. (3-in.) hose lines were converted imme- 
diately into steam when they struck the steel. The greatest danger-for. these 
squads was that the firé might extend further in one of the upper or 
lower decks, and then 40 or 60 meters (130 or 197 ft.) further might spread 
through any one of the shafts and that in this way it might cut off the return 
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International. 


Looking forward from the bridge. 


International. 
Firemen at work in the ruins of one of the saloons. 
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International. 
View on an upper deck after the fire. Note sagging of deck and distortion of 
steel bulkhead. 


of individual groups of men. In spite of all these dangers, the fire brigade 
succeeded in getting a foothold on all the decks and in effectively checking 
the further spread of the fire. 

On the opposite side, working with the wind, the field of action was con- 
siderably more favorable. A direct attack was made on all nine decks with 
34 hose lines. Step by step, with constant lengthening of the hose lines, the 
men advanced on all decks. Since on the other side an effective resistance was 
opposed to the advance of the fire, further spread of the fire was no 
longer feared. 

After some six hours of difficult work, about nine o’clock in the morning, 
there was a noticeable abatement in the fire. The firemen who were fighting 
the fire in the direction of the wind had, proceeding step by step, accomplished 
excellent results. The men located on the opposite side had succeeded in main- 
taining their position and in preventing the further spread of the fire. The 
power of the fire seemed to be broken and the complete extinguishing to be 
only a question of a few hours. Then suddenly, about 9:30 a.m., a slight 
listing of the ship was noted, which increased so quickly that the engineers of 
the dockyards stated that the stability of the ship had suffered a dangerous 
decrease and that with an increase in list the ship might capsize. 

The three hundred firemen and shipyard employees on board the vessel 
were in immediate danger. In order to protect the lives of the firemen, the 
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fire chiefs reluctantly gave orders that the ship be abandoned. This meant 
that the fire had to be left to burn practically unhindered. The significance of 
this decision for the fire department is indicated by the fact that the 
complete conquering of the fire was a question of but a short time, and, 
further, the knowledge that with the evacuation of the ship the flaring up 
again of the fire and the spreading to the bow could not be prevented. 

After a wait of an hour an attempt was made to attack the interior, but 
this was abandoned after a conference with the management of the dock- 
yards. Only at low tide, at about 12 o’clock, when the ship had come to rest 
on the bottom and therewith had returned to its normal upright position, was . 
the fire brigade able to return on board and resume the attack against the 
fire, which was finally extinguished about 7 P.M. 

During the next few days the openings in the hull below the level of the 
water were closed by divers, and at the same time a number of pumps were 
installed to free the vessel of water. An investigation showed that the machine 
and boiler rooms, as well as about 100 meters (325 ft.) of the after portion 
and about 30 meters (100 ft.) of the forward part of the ship had 
remained undamaged. ; 

After the Europa was again afloat it was immediately brought into dock 
and the necessary repair work started. It is expected that the repairs will be 


completed and the ship will be ready for service in the spring of next year. 
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The Burlington Basket Factory Fire. 


By Iowa Insurance Service Bureau, 
(Member N.F.P.A.). 


The factory of the Burlington Basket Company and an adjoining beat- 
house at Burlington, Iowa, were completely destroyed by fire starting at 
11:45 a.m. on June 10. This was a sprinklered plant, with a water supply at 
95 lbs. pressure, and no valves closed nor piping clogged. The failure of the 
sprinklers is attributed to the highly combustible character of the occupancy, 
the obstructions to distribution by stock piled around heads, and the limited 
water supply available from a six-inch dead-end main, the sole supply. 


Construction and Occupancy. 

This plant consisted of a factory building and two warehouses of metal- 
clad frame construction, three and four stories high and 6300 to 8000 sq. feet 
area, a two-story open-side frame dry kiln, a one-story open-side frame dye 
shed, a one-story asbestos-shingle covered frame office, and a one-story brick 
wood joisted boiler house. The factory building was connected to both ware- 
houses by open-side frame bridges, 50 to 70 feet long. All roofs were covered 
with fire-resistive roofing. Buildings were supported by concrete piers or 
rested directly on the ground. All stories, except the top story of the factory 
and the office, were open finish. The ground at the north end of the property 
was sawdust and refuse wood fill. Buildings were so situated that they formed 
one fire area. 

Open frame porches were built along the east sides of the warehouses; 
these porches were 14 feet wide and the full length and height of each build- 
ing; there were no sides, and slated floors were built at each floor level. 

The occupancy of the several buildings is indicated by the diagram. The 
factory building was devoted to the manufacturing operations usual to this 
class of occupancy, the bridges and porches being used for the air drying of 
baskets and fine splint. In the warehouses were stored baskets and basket 
material. In the south warehouse there were several drums of paints, varnish 
and shellac. Kerosene and naphtha were stored in small sheds across the 


railroad track. 
Fire Protection. 


A standard single-supply dry pipe sprinkler system was installed through- 
out all portions of the property except the office, a small dye shed, and the 
bridges connecting the dry kiln building to the factory and to the north 
warehouse. Two of the dry valves, including the valve supplying the sprin- 
klers on the porch of the north warehouse, where the fire first involved the 
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buildings, were equipped with accelerating devices. Electric attachments on all 
dry pipe valves were wired to an outside gong, also to the central fire station. 
City water was the only water supply for sprinklers; only two public hydrants 
were available at the plant. All water for sprinklers and hydrants was supplied 
by a one-way feed, 6-inch dead-end pipe. This pipe was connected to a 6-inch 
circulating city main at the top of the hill, 326 feet from the plant and 125 feet 
higher, 40 pounds normal pressure at top of hill, 95 pounds pressure at plant. 

The buildings were equipped with extinguishers and hand hose. A munic- 
ipal fire alarm box was located across the railroad tracks from the office. 


Origin of Fire. 

Fire was discovered at about 11:45 A.M. on the sawdust and wood scrap 
fill outside of the north warehouse at the northeast corner by a plant employee 
who was working in the factory building. It is supposed that either someone 
had been smoking and had dropped a cigarette, or a spark from a locomotive 
started the fire. The first alarm was received at the fire station at 11:47 A.m.; 
this was turned in by a girl in the office, who was informed of the fire by a 
plant workman. As the fire department was going out of the station a second 
alarm was received over the municipal fire alarm. This was turned in by a 
young boy who was passing the plant, who ran into the office building and 
told the office force that their plant was on fire and wanted to know if he 
should break the glass in the box, which was located just west across the 
tracks from the office. Immediately after the alarm was received the sprinkler 
alarm was received at the fire station. 

At the time of the fire the temperature was 87° F. There was a fairly 
stiff breeze from the southwest. 


Spread and Extent of Fire. 

Immediately after discovery of the fire workmen connected hose to the 
inside standpipe in the factory and attempted to control the fire. The fire 
spread very rapidly, as the sawdust and wood scrap fill was dry; fire went into 
the first story of the porch adjoining the north warehouse; the hose stream 
from standpipe had little effect. When fire got into the porch, where fine splint 
basket materials were stored, it spread rapidly. Workmen tried to throw out 
these materials, but fire was gaining and they had to stop. The sprinkler 
heads in the first story of the porch did not open, as all the heat was going 
up through the slatted floors to the top story; there were no walls or solid 
floors to bank the heat. Sprinkler heads opened in the upper stories but had 
no effect, as baskets were piled almost solidly around the heads. With this 
condition existing, the fire spread more rapidly and went into the top story of 
the building, where the stock was also piled around sprinklers. Workmen 
knocked sprinkler heads off with a hammer in the first story of the porch and 
all that came from heads was air; the reason for this condition was no doubt 
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Ruins of the Burlington Basket Factory, destroyed by fire on June 10, 1929. 


that the valve (accelerator attached) had tripped and water forced the air into 
lines where heads were not in operation. The plant foreman and engineer then 
examined the post indicator valve to see if it was open, and then went into dry 
valve house to look at valve; both the air and water gages registered equal 
pressure, which showed that valve had operated; the men were still doubtful 
and opened the 2-inch drain and found water. 

The fire department responded with one pumper and two hose companies, 
two officers and six men. One company laid two lines of hose from hydrants 
at office building and one to the north end of the warehouse, and the other to 
the east side. The chief immediately telephoned to headquarters for more 
help, which included another company, the reserve truck at headquarters, and 
off-duty men, making a total of 21 men. Two additional lines of hose were 
laid from a hydrant on Bluff Road, which is located west of the plant. 

When the fire department arrived the fire was breaking through the roof 
of the north warehouse. When the first two lines of hose were laid and water 
turned on there was very little pressure at the nozzles, due to the fact that 
there were many sprinkler heads open. About two or three minutes after the 
first two hose lines were laid, the north partition of warehouse fell in, which 
broke off the sprinkler piping and riser. This handicapped the fire department 
further, and hose streams were less effective. The sprinkler system in this 
building was not shut off. If it had been, there might have been a chance to 
hold the fire to this section. This building became a roaring furnace and fire 
immediately spread to the dry kiln building. The dry pipe valve in this sec- 
tion also tripped, but sprinklers had no effect. Fire then spread to the factory 
building from the dry kiln and across the bridge from the warehouse. With 
the risers in the warehouse and in the dry kiln building open there was no 
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pressure for hose streams. The fire chief ordered the pump to connect with 
the hydrant on Bluff Road. This was done, but only 30 pounds pressure could 
be developed at the pump. 

Men started to clear the bridge of baskets from the warehouse to the 
factory, but this was of no use. Very shortly the factory building became a 
roaring furnace. The dry pipe valve operated in this section, but there was no 
effect on the fire. 

From the factory building and north warehouse the fire spread very 
rapidly to the office building, which is detached but heavily exposed. Fire 
went into the south warehouse through the open bridge connecting the factory. 
Workmen knocked sprinkler heads off in the bridge, but no water came. The 
dry pipe valve (exhauster attached) in the south warehouse tripped, but there 
was not enough water pressure to kick the clappers from the seats. 

None of the post indicator valves to systems were shut off. The water 
company superintendent, who was at fire, saw that water was of no value at 
this state of the fire and shut the gate valve off at top of hill, where connec- 
tion is made to city mains. 

On account of the location of the buildings, it was necessary that the fire 
department apparatus be driven into the plant driveways; these driveways 
became congested with baskets, which were thrown from bridges and porches. 
After the fire in the north warehouse got beyond control, the fire chief ordered 


the apparatus out. Two machines were taken out safely. The driver of the 
third attempted to drive his machine along the railroad, but had to abandon 
it, and it was destroyed. 


Explosions. 

Three explosions occurred. The first was when a steel drum of naphtha 
exploded which was located in small metal-clad oil house, located west across 
tracks from the southwest corner of the north warehouse. The second was the 
gasoline tank of fire truck, which was on the tracks west of the north ware- 
house. The third was at the north end of the factory building, which was no 
doubt caused from lacquer cans, as there were five-gallon tins at the spray 
booth in the third story. 

The rapidity of the fire was so great that from the time the fire alarm was 
received it was only about 45 minutes until the entire plant was in ruins. The 
heat was so intense that frame dwellings located at top of the bluff at the west 
of the road were scorched. One house took fire, but was extinguished by 
firemen. 

The entire fire department worked at the fire until late in the afternoon; 
two hose streams were kept at the ruins to wet down the large log piles at the 
river’s edge which also took fire, and to wet down sawdust filled ground. 

The one-story frame boathouse located north of the north warehouse was 
also burned to the ground. 
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Dry Pipe Valves Examined After Fire. 


No. 1 (upper left), located in factory building, showing valve tripped. No. 2 
(upper right), located in south warehouse, showing valve tripped but insufficient 
pressure to raise clappers. No. 3 (lower left), located in north warehouse, show- 
ing valve tripped and accelerator operated. No. 4 (lower right), located in dry 
kiln, showing valve tripped, alarm line valve open. 
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Loss. 
The Burlington Basket Company plant was a total loss, amounting to 
approximately $245,000. 
The boat club loss was approximately $7000. 
The fire department lost one hose and chemical truck and approximately 
1400 feet of hose and four nozzles. 


Examination of Sprinkler Equipment. 

After the fire all of the dry-pipe valves were opened to see if they 
operated; the three valves located in the north warehouse, dry kiln and factory 
did operate, as clappers were thrown back. The accelerator attached to the 
system in the north warehouse also tripped. The dry pipe valve in the scuth 
warehouse tripped, but there was not enough water pressure to force clappers 
off of seats. All of the valves to alarms were found open. Drain valves were 
found closed. Sprinkler piping (all sizes) was examined for stoppage, but all 
pipes examined were found clear. 

All sprinkler heads in entire ruins had either fused, were melted off at the 
fittings, or broken off by plant workmen. 

Control valves in underground lines to risers were opened for stoppage in 
underground, but all were found clear. 


Conclusions. 
The conditions at time fire spread into the warehouse from the outside 


were too severe for the sprinklers to control. The frame construction, lack of 
walls at porches, slatted floors, fast-burning contents, and stock piled around 
sprinklers created a fire of such intensity that sprinklers which operated had 
no effect. Even if fire had started inside of buildings, sprinklers would have 
been seriously handicapped on account of stock piling. 

The first aid hose line proved of no value in this case, because the fire had 
a considerable start before discovered. 

The fire department was seriously handicapped by lack of water, due to 
the fact that the sprinklers and the two double hydrants were supplied by a 
6-inch dead-end main. When a great many heads opened in the warehouse 
and the building finally collapsed, leaving the 6-inch riser open, there was no 
pressure left for hose streams. If the sprinkler system in the warehouse had 
been shut off it would have given the fire department more water and pressure 
for hose lines, and the fire might have been confined to the warehouse. Even at 
that the fire department would have had quite a task to stop the fire. The 
water company was criticized for lack of water. Charts at the pumping sta- 
tion were examined; at 11:50 a.m. the alarm was received at pumping station 
and pressures were increased from 100 to 150 pounds, which was maintained 
until midnight. Approximately 400,000 gallons above normal consumption 
was used. Pressure tests at plant hydrants and hose streams were made after 
the fire; these showed satisfactory results. 
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The Weed Hardware Fire. 


A fire occurred on April 17, 1929, in the fire-resistive wholesale hardware 
warehouse of Weed and Company of Buffalo, N. Y. This fire offers another 
good example of the fact that a serious loss is possible in a modern fire-resis- 
tive building having good public fire protection readily available. 


Construction and Occupancy. 

The building was a five-story and basement brick wall and concrete slab 
floor structure. The building was 80 ft. 6 in. x 187 ft. With the exception of 
a few minor frame partitions, areas on each floor were open. The roof and 
floors of the building were of 34 to 4-in. reinforced concrete slabs, the rein- 
forcing being expanded metal. The top flooring consisted of ¢ in. hard wood 
on 2 x 4-in. beveled sleepers imbedded 12 in. apart in a fill of about 2 in. of 
cinders and ashes. The floors were not waterproofed and there were no 
scuppers. There was only one stairway in the building. This was enclosed by 
a 4-in. tile partition and provided with tin-clad fire doors. An elevator at the 
rear of the building with shaft for two cars was not enclosed. Traps were 
provided at each floor covered with tin on the bottom and edges only. There 
was a spiral package chute running from the second to fourth floor. This was 
a steel chute five feet in diameter and was put in after the building had been 
erected. Steel traps with fusible links were provided at each floor opening. 

The occupancy of this building was that of a typical wholesale hardware 
warehouse. The contents of the third and fourth floors, which were those 
involved in the fire, consisted of shelves full of hardware largely in paper 
cartons, rakes, hose, brooms, ironing boards, earthenware, electric fixtures, etc. 
A large amount of material was on each floor and was piled to the ceiling on 
wooden shelves which ran across the building with one six-foot central aisle. 


Story of the Fire. 

The fire evidently originated from sparking of the 220-volt elevator motor 
switch. This motor was located on the third floor, about three feet from the 
elevator shaft near the ceiling. The first one to see the fire was the watchman. 
The watchman had made a round of the building from 3:58 to 4:16 a.m., and 
it seems probable that the fire started about this time. The watchman started 
another round at 5:01 A.M., and appears to have discovered the fire in the 
elevator shaft shortly thereafter. The plant was provided with a tour system 
of boxes, and the watchman was supposed to make hourly rounds. The watch- 
man tried to send in an alarm from one of the combination boxes at 5:08 A.M. 


This article has been prepared from data supplied by E. C. Ballard (Member N.F.P.A.) 
of the Eastern Underwriters Inspection Bureau. 
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The Weed Hardware Warehouse after the fire. A complete sprinkler system 
is to be installed. 


He sent in five rounds with his key instead of pulling the fire alarm lever, 
which would have given a proper alarm. He also attempted to use the tele- 
phone, but apparently was unsuccessful. Following this, he ran about one- 
quarter of a mile to the nearest fire department station, where he gave a con- 
fused verbal alarm. The fire companies went to another hardware warehouse, 
but could see the smoke from the burning building and lost but little time in 
reaching it. An alarm was turned in by one of the firemen at 5:14 A.M.; a 
second alarm was turned in at 5:21 a.m., and a third at 5:27 a.m., with a 
special call at 6:13 A.m. 

The failure to send in a proper alarm was clearly the watchman’s failure, 
as this watchman had been instructed by the National District Telegraph 
Company several times. Three years before the same watchman had had 
trouble with an elevator motor and turned in the wrong signal, and for this 
reason he had been given sufficient instruction. The delay in turning the 
alarm in, however, was probably not a serious factor, as the fire had evidently 
been burning for some time before the watchman discovered it. The fire 
spread up the elevator shaft from the third to fourth floor, where the trap 
evidently did not close tight enough. The traps on the third floor and fifth 
floor closed and helped to keep the fire from spreading. The opening around 
the steel package chute appears to have permitted some fire to pass between 
the third and fourth floors. The fire department responded with a total of 
seventeen pumpers, seven ladder companies, two high pressure wagons, a squad 
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wagon, and two water tower companies. Because of the delay in discovering 
the fire, the third and fourth floors were heavily involved when the fire depart- 
ment arrived. The department evidently did not at first realize the magnitude 
of the fire. Ventilation of the building was difficult because of the one stair- 
way and one elevator shaft, and the fact that there were no windows in the 
west wall of the building. Penetration of hose streams was prevented by the 
closely spaced wooden shelves extending to the ceiling, and the first streams 
were ineffective due to the narrow streets and the high angle at which streams 
were directed. From twenty to thirty streams were employed at the fire. The 
most effective of these were employed from the roofs of two five-story build- 
ings across the narrow streets. 


Loss. 
The loss on the contents of the building was heavy, being $351,997 out 
of a $502,853 value. The loss on the building was $46,000 of the estimated 
value of $196,911. There was also considerable furniture and fixture loss. 


Conclusions. 
The reasons for the heavy loss may be summarized as follows: 

1. The fire probably burned for forty-five minutes before being discovered. 

2. The alarm was delayed ten minutes by the failure of the watchman. 

3. The watchman gave the fire department the wrong location. 

4. The elevator shaft in the building was not enclosed, and the floor openings around 
the package chute were not tight. The elevator traps, while doing some service in prevent- 
ing the fire from reaching the fifth floor, permitted the fire to reach the fourth floor and 
prevented ventilation. 

5. The area of the building was large. 

6. The west wall of the building was blank, which prevented some effective fire 
fighting. 

7. The floors were congested with a large amount of stock piled closely and on 
wooden shelves extending to the ceiling. This facilitated the rapid spread of the fire and 
prevented penetration by hose streams. ‘ 

8. The floors leaked profusely. The basement contained seven feet of water a few 
hours after the fire was under control. 

9. There was only one stairway for this building, and this was not ventilated. There 
were no fire escapes, and the firemen were unable to enter the upper floors. 

10. The narrow streets around the building prevented effective streams for the first 
several minutes of the fighting of the fire. 

11. Overhead wiring in the alley at the rear of the building prevented the effective use 
of ladders and interfered with hose streams. 
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Fire Record of Sprinklered Garages. 


The fire record on garages which appeared in the April, 1929, QUARTERLY 
seems to have been of unusual interest, particularly that portion relating to 
automatic sprinkler protection in this class of property. This record was, 
however, of necessity somewhat limited in its treatment of fires in sprinklered 
garages. This was due to the fact that the record embraced only those fires 
occurring between January, 1919, and January, 1929, and to the fact that the 
fire record was intended primarily to indicate the trend of garage fires as 
to causes. 

In response to numerous requests, a fire record embracing all the sprin- 
klered garage fires in the N.F.P.A. files has becn prepared. This analysis 
covers the period from March, 1910, to January 1, 1929, and includes 455 
fires where sprinklers operated. During this period there were 150 fires 
reported in garages equipped with sprinklers where fire was extinguished 
before the heat was sufficient to cause the sprinklers to operate, and these 
fires are not included in this report. 

This record indicates that automatic sprinklers are highly efficient in this 
class of property. It shows that gasoline fires are readily controlled with 
nominal or relatively small loss. It also shows that the obstruction to dis- 
tribution of water from trucks or other automobiles is not an important factor, 
and sprinklers control fires in or around automobiles and practically always 
prevent serious loss to other automobiles close by. In some cases the fire was 
not at once extinguished by the sprinklers and heat opened a number of 
heads, but even under such conditions the fire was held in check and loss 
was not serious. 

Efficiency of Automatic Sprinklers in Garages. 

It is customary to classify efficiency in three general divisions, as shown 
in Table I. The reports state whether fire was “extinguished” (or practically 
extinguished) by the sprinklers; “held in check,” which generally means that 
hand chemicals, hose streams or other fire protection was used to aid the 
sprinklers; and “unsatisfactory,” where the sprinklers were not effective and 
did not properly control the fire. The first two divisions are generally con- 
sidered as satisfactory control by sprinklers, and the distinction between 
“extinguished” and “held in check” is not clearly marked, representing merely 
the opinion of the one who made the report. 

In Table I there is a fourth division, which in this case applies to four 
fires which could properly be eliminated from this record for reasons which 
are given below. 





FIRE RECORD OF SPRINKLERED GARAGES. 


There was only one serious fire starting in a garage which the sprinklers. 
failed to control, and this was an explosion in a basement under the garage 
proper, due to accumulation of gasoline vapor. Details of this fire are given 
below. All other fires where sprinklers were in service were controlled with a 
small or moderate loss, although sprinklers were not a factor in one roof fire 
caused by lightning. 

A comparison of the efficiency of sprinklers in garages with all classes of 
property is given in Table I, the figures for all classes being taken from the 
April, 1929, QUARTERLY, page 449. 

Information regarding amount of loss is given in Table III. 

Table I. 


Efficiency of Automatic Sprinklers in Garages. 


Garage Fires All Classes 
No. Fires Per Cent No. Fires Per Cent 


. Extinguished fire 68.3 26,955 67.4 
. Held fire in check 30.1 11,437 28.5 





Total satisfactory control 98.4 38,392 95.9 
. Unsatisfactory d 0.7 1,717 4.1 
. System not in service, etc 0.9 No data 
(See below) — ——— 
100.0 40,109 100.0 
The three fires noted as unsatisfactory are as follows: 


S-23985. Lightning struck and damaged roof and broke some sprinkler lines. Fire was 
extinguished by hose streams, with a loss estimated at $1800. Sprinklers apparently were 
not a factor in controlling this fire. 

S-36540. Fire was in waste material in a “fire-resistive” stairway. The sprinklers were 
shut off in this stairway in winter, when fire occurred. The loss was small and confined 
to stairway. 

S-45341. This fire and explosion occurred in basement of a basement: and one-story 
brick garage, concrete floors, open stairs basement to first. The basement was used for 
storage of oil, pipe and fittings, and was not used for garage purposes. There was a motor- 
driven gasoline pump in basement, used for pumping gasoline from an underground tank 
outside to the first floor garage, pump being controlled electrically from first floor. When 
pump was started an explosion occurred which wrecked part of the building, broke the 
sprinkler riser, and crippled the sprinkler system. Two men were killed and several injured. 
It is thought that gasoline vapor collected in basement, due to open stairway, lack of 
ventilation, or other reasons, and that the vapor was ignited by spark when direct current 
motor was started. Loss was chiefly by explosion, and fire was controlled by fire depart- 
ment. Loss estimated at over $100,000. 

This is the only serious loss reported in a garage equipped with automatic sprinklers. 
with system in service. 

The four fires in Item 4 include three fires where the sprinkler system 
was out of commission at time of fire. Water was shut off the system during 
the winter months in two cases, and one of these fires occurred in the winter. 
The second fire occurred just after the system had been repaired in the spring, 
but water had not been turned on. A third fire occurred when system was 
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intentionally out of commission because of litigation or other troubles. There 
was no “automatic” sprinkler protection in these three cases, and in two cases 
such protection only applied for a portion of the year. Where water in sprin- 
kler system will freeze, the “dry pipe” system should be used, and such a 
system will give automatic protection in winter as well as in summer. 

The fourth fire under Item 4 started in a living room on a floor above the 
garage in a building only partly occupied as a garage. It was supposed to have 
been of incendiary origin. This was classed as unsatisfactory because water 
was not properly discharged from the fused sprinklers in the living room, due 
to the pipe being clogged with sediment. The loss was small. This could 
properly be excluded from the garage record, although so classified. 

Referring to Table I, the percentage of satisfactory control fires is 98.4 
or 99.3 (if the fires in Item 4 are excluded) as against 95.9 for all classes, and 
the “unsatisfactory” fire, so called, is 0.7, or 1 per cent, as compared to about 
4 per cent for all classes of property. This is a remarkable showing when the 
fire hazard of garages is considered, and, as mentioned, there was only one 
instance of serious loss due to the hazard, and in that case the building was 
wrecked by an explosion in basement. 

There was no case of improper maintenance of the sprinkler system, 
except the one case where the system was shut off in winter and not properly 
or promptly restored in warm weather. The fire record tends to show that 


sprinkler systems in garages are well looked after and kept in good operative 
condition. This is a better record than most classes of property. 


Number of Sprinklers Opened. 

Table II gives the number of fires extinguished by one sprinkler, one and 
two combined, three or less, etc., and the percentage of all garage fires. It also 
is divided into wet and dry pipe systems. 

The last column gives percentages for all classes of property and a ccm- 
parison of the garage percentages in the next to the last column, and the 
percentages for all classes in the last column gives some idea of the compara- 
tive effectiveness of sprinklers in garages to control fires promptly and with 
small loss. 

It will be noted that in garages 40% of the fires are controlled by one 
sprinkler, as compared to 33.5% for all classes. Similarly, 82% in garages 
controlled by five sprinklers or less, as compared with 71.2% for all classes. 
94% are controlled by 15 sprinklers or less in garages. 

If we eliminate the four fires in Item 4, Table I, there were 24 fires in 
garages which opened over 15 sprinklers. The reason for opening so many 
sprinklers is of interest. In general the factors which affect this problem are 
as follows: 

1. Intense heat from burning gasoline or oil may operate sprinklers at 
some distance from the fire. 
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Table II. 


Number of Sprinklers Opened. 


ry Total All Classes 
To No. Fires % No. Fires % Percentages 


44.0 8 14.0 183 40.0 33.5 

71.0 20 34.0 301 66.0 50.6 

81.0 21 36.0 342 75.0 60.2 

85.0 24 41.0 79.0 67.5 

88.0 26 45.0 7 82.0 71.2 

90.0 30 52.0 g 85.0 76.6 

snk 93.0 30 52.0 87.0 77.4 

Or es...: 3 95.0 4 55.0 90.0 79.6 
or less.... 95.0 i 59.0 90.0 81.5 
or less.... 96.0 3 60.0 91.0 82.8 
or less.... 96.0 35 60.0 91.0 84.0 
ORB... 8 97.0 g 64.0 93.0 85.4 
1S OP 16s ks 97.0 : 65.0 93.0 86.0 
14 or less.... 97.0 69.0 94.0 86.8 
15 or less.... 97.0 72.0 94.0 87.7 


16 to 25 inc.. i 14.0 3.0 3.8 

26 to 50 inc.. 8 10.0 2.0 35 

Over 50 8 3.0 : 1.0 _ 
Totals: 3... 58 455 

Note: No data as to wet or dry systems in two fires, one and eight sprinklers operated. 


Wet 


omonan un fh W LY 
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2. Fires inside or under automobiles may create considerable heat 


before the work of the sprinklers becomes effective. 

3. With dry pipe systems, as ordinarily installed and without quick 
acting devices or attachments, the water is not discharged so quickly as with 
a wet system, and this delay may cause more sprinklers to open. 

4. There are a few cases where the water pressure was light and the 
system not quite so effective for that reason. 

Of the 24 fires opening over 15 sprinklers, 15 were dry pipe systems, 
which is about 25% of all the dry pipe system fires, while nine were on wet 
system, which is less than 3% of the wet system fires. This tends to show 
that the slow action of the dry pipe system is the chief or most important 
factor when over 15 sprinklers have opened in a fire under ordinary garage 
conditions. This undesirable element of dry pipe systems might be largely 
overcome by the installation of a quick opening device on the dry pipe valve. 

The comparison of wet and dry pipe system fires in Table II shows clearly 
that more sprinklers will open on the average with dry pipe systems. Only 
45% of dry pipe system fires were controlled with five sprinklers or less, while 
almost twice as large a percentage were controlled by wet systems. 

Of the 15 dry pipe system fires opening over 15 sprinklers, eight were 
gasoline fires, one was a truck being repaired, one in truck where water pres- 
sure was light. The combination of a severe gasoline fire and the relatively 
slow action of a dry pipe system without a quick opening device tends to 
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open more sprinklers than with a wet system. On the other hand, these fires 
have been properly controlled or extinguished by sprinklers with small loss, 
even with dry systems. 

There were several fires with wet pipe systems where more than the 
normal or average number of sprinklers operated. In one case 64 sprinklers 
operated where a fire occurred due to ignition of gasoline when filling and a 
pressure system kept gasoline flowing. Even under such severe conditions the 
fire was readily controlled with small! loss. Forty-two sprinklers opened due 
to fire in waste gasoline and oil accumulated on floor of garage. Twenty-nine 
sprinklers opened in another gasoline fire. 

While fires starting in trucks or cars opened more than 15 sprinklers in a 
few cases, none of these was important so far as loss is concerned, and fire was 
generally confined to the car in which it started. 

Amount of Loss, 

The amount of loss is generally noted on fire reports, and these notations 
or estimates are tabulated below. ‘No claim” or “small loss” is given in the 
large majority of cases, no claim referring to insurance, and small loss being 
used where not serious in the opinion of the writer of the report. In a few 
cases the wording “moderate” or “considerable” is used. In many cases the 
amount of the loss is noted, but these figures may not be wholly reliable and 
may not include damage to cars which are generally insured separately from 
the building. 

In Table III these estimates are divided into four items. The average 
loss under Item 1 is undoubtedly very small, perhaps not over one or two 
hundred dollars. Item 2 includes losses noted as over $100 and less than 
$5000. The average of losses under Item 2 is $587. Losses in Item 3 are 
noted below. Fires Nos. S-16140 and S-24586 should not be included, as 
system was not in service and consequently there was no automatic protection. 
No. S-45341, the one large and important loss, has been described on page 96. 
Judging from the report, the loss under S-45438 was not serious, as sprinklers 


extinguished the fire. 
Table III. 


Amount of Loss. 
No. Fires Per Cent 


Do” DGC OF SIMMS iodo dsc kt Sees ces eareases 364 80.0 
Bo FR SR eae as Haan te eee ee aea encase 67 14.7 

i en ai cdi sek a eakethaenant 17 3.7 
S “GRGOt SR hats Sek ois Save Soe ccteee se cacuieswees 5 1.1 
4: .Gommpierante: (NO ats). ccs ods.c. Sisicieecavktees 2 5 


100.0 


Fire No. S-9 

Fire No. S-16140. Loss given as $5827. (System not in service.) 

Fire No. S-24586. Loss estimated at $100,000. (System not in service.) 

Fire No. S-45341. Loss estimated at $100,000. (Explosion.) 

Fire No. S-45438. Large loss, but no estimate. (Sprinklers extinguished fire.) 
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Fires in Which There Was a Loss of Life. 


These notes are intended to point out typical conditions 
under which loss of life has occurred, that they 
may be known and guarded against. 
Children Alone in House. 

L-380. NortH YARMOUTH, Mer., May 7, 1929. Running an errand for 
their grandfather cost three children their lives when they were burned to 
death in his house to which they had been sent to hunt for a box. The fire is 
thought to have been caused by a defective chimney or a spark from the stove. 
The children were found dead on a bed covered by an old fur robe under 
which they were evidently trying to escape from the fire. 


Kerosene Used for Starting Fire. 

L-386. CornisH, N. H., May 15, 1929. Two women and three children, 
trapped in a one-room cabin, and a fifteen-year-old boy who attempted their 
rescue, were burned to death when the flames enveloped the shack following an 
explosion which was believed to have been caused by someone starting a fire 
with kerosene. One of the women and two of the children were neighbors who 
were making a visit when the fire occurred. 


Oil Plant Fires. 

H-27565. BRAINTREE, MaAss., JUNE 4, 1929. An oil refinery fire took 
three lives. Still men on the night shift discovered a leak in the rear tower 
part of a low pressure still in one of a large group of stills. Following a pre- 
arranged plan for such emergencies, employees attempted to shut off valves 
and otherwise control the fire which developed at the tower, but an explosion 
occurred, followed by a second which wrecked the still and killed three men. 
The loss of these employees and the attempts to effect their rescue somewhat 
disrupted the fire fighting organization of the plant, so that other stills 
became involved. The stills destroyed were of an old type. 

H-27566. Marcus Hook, Pa., MArcu 20, 1929. Two men were burned 
to death and three others seriously burned in a fire at an oil company plant 
caused by an exploding still. A number of other workmen and firemen were 
slightly injured. The still that exploded was filled with crude oil in process 
of cracking. Eight other tanks containing crude and lubricating oils 
caught fire. 

Cotton Oil Plant Explosion. 

H-27567. Gretna, LaA., JUNE 5, 1929. One man was killed and fifteen 
others were injured, some seriously, in an explosion in a secret process plant of 
a cotton oil company a few miles from the city of New Orleans. The wrecked 
building housed boilers and compressors where, by a secret process, moisture 
was extracted from the cotton seed oil after it was manufactured. The force 
of the explosion was terrific. 
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Defective and Overheated Stove Fires. 

L-382. ANtico, Wis., JUNE 9, 1929. Three little children were burned 
to death at their home when a fire, started by an overheated kitchen stove, 
broke out while their parents were working in a barn on the farm. 

L-383. SoutH BEND, INnp., Aprit 19, 1929. An aged woman and five 
children were suffocated in their sleep when a defective kitchen stove set fire 
to their home on the outskirts of the city. The bodies were found in beds on 
the upper floor by firemen. An older girl had been left to look out for the 
house when the parents went out but she left to visit a friend after the others 


retired for the night. 
Defective Wiring in Home. 


L-384. SoutH OrANGE, N. J., JUNE 10, 1929. A fire, thought to have 
been started by defective electric wiring in the living room, swept up the stairs 
shortly before 2 a.m. Neighbors rescued the husband and his two children 
before the firemen arrived and brought out the lifeless form of the step-mother. 

Dry Cleaning in Home. 

L-385. New York, N. Y., JUNE 13, 1929. A woman lost her life while 
cleaning gloves with gasoline in the kitchen of her apartment when the pilot 
light on the gas stove ignited the flammable vapor. A maid, who had often 
been cautioned by the woman about the danger of fire, was blown through the 
doorway into the hall, and her unfortunate mistress, her clothes afire, ran after 
her. Her burning clothing was quickly extinguished with a rug, but not soon 
enough to save her life. 

Fire Fighting. 

H-27197. Lima, Onto, JANUARY 7, 1929. Two firemen were killed in a 
fire which swept the county court house. The blaze started in a large space 
between the floors and spread into the large court room and burned through 
the roof. The roof fell in and carried down the third floor to the second floor 
court room, where it killed two firemen. 

Fireworks Plant Fires. 

H-27562. Exrxton, Mp., May 31, 1929. Four men were killed and a 
dozen other persons were hurt by an explosion in one of the buildings of a 
fireworks company manufacturing “sparklers.”” The blast occurred while an 
employee was unloading chemicals. It could not be told from the ruins 
whether the blast occurred at the truck or in the building, both of which were 
completely destroyed by fire. 

H-27563. Hanover, Mass., May 10, 1929. Four workmen were killed 
and ten others were injured as a result of a series of explosions which de- 
stroyed five small buildings comprising a fireworks factory. A tray of dried 
powder was being put on a rack in a mixing building when, in some unknown 
manner, the powder ignited. The resulting fire and explosion destroyed this 
mixing shed and spread to other similar sheds, blasting them to bits while 
several hundred employees were vacating the premises. 
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Inadequate Exits. 

H-27301. AmaAriLto, Texas, May 11, 1929. Five men were burned to 
death or killed by jumping when fire destroyed a tourist hotel. Many persons 
were injured. The fire was discovered about 3:30 A.M. It ate through the old 
three-story wooden structure as if it were paper. The only fire escape, a frail 
wooden and iron affair, was beyond the reach of most of the victims. Among 
the thrilling escapes from the dense smoke was that of an aged oil worker, 
who escaped by means of a rope that he had kept in his room since 1908 for 
emergencies. 

H-27558. Boston, Mass., Apri 18, 1929. One man was suffocated and 
a woman was critically burned as a result of an early morning fire which 
started under a rear stairway in a four-story brick apartment building through 
which it spread so quickly that several of the occupants had to be rescued by 
firemen. The man who lost his life lived in a top floor apartment. His wife, 
awakened by the smoke, seized a pet dog and ran down the stairs to safety, 
leaving her husband to die. 

Automobile Accidents. 

H-27559. ELizABETHTOWN, Pa., May 30, 1929. A driver lost his life in 
a collision with a car ahead due to his own negligence and his intoxicated 
condition. The driver of the car ahead felt a slight bump and looked around 
in time to see the other machine go over an embankment, land in a small 
stream, and burst into flames. The driver was fatally burned, while a com- 
panion was pulled out alive from the wreckage. 

H-27560. Toronto, ONtTAx1o, Aprit 20, 1929. A man was burned to 
death when a car in which he was speeding swerved and crashed head on with 
a street car and then burst into flames. Within a few moments the automobile 
and the front portion of the street car were a mass of flames. Car passengers 
escaped through windows, but all efforts to save the motorist failed. 

H-27561. Revere, Mass., Aprit 4, 1929. A young man was burned to 
death when a ten-ton truck on which he was riding crashed into a telegraph 
pole and overturned. He was pinned beneath the truck, and firemen were 
unable to extinguish the flaming gasoline in time to save him. The driver of 
the truck states that he was turning a corner when an automobile blocked his 
way. He swerved his truck to the right and lost control. Blazing gasoline was 
spouted against a near-by building, which was set afire. 


Tourist Camp Fire. 

H-27501. Kansas City, Mo., May 14, 1929. A man and his wife were 
burned to death and a traveling companion was ¢ritically burned by an 
explosion and fire which swept the tourist cabin which they were occupying. 
Escaping gas from a portable cookstove is believed to have been ignited. 
Occupants of other cabins brought out the two women, but were unable to 
save the man. One of the women, wife of the trapped victim, died from burns 
shortly after being removed from the building. 








